
SCOPE OF WORK FOR

REMEDIAL DESIGN/REMEDIAL ACTION ACTIVITIES

AT THE GOULD SITE

I. INTRODUCTION

This document constitutes the Remedial Design/Remedial Action (RD/RA)
Scope of Hork for the Gould Superfund site in Portland, Oregon. The Gould
site is located in the Doane Lake industrial area of Portland between
N.H. St. Helens Road and N.H. Front Avenue about .. 1.3 miles southeast of the
St. Johns Bridge.

Battery casings and soil contamination from the site operations is the
focus of this Scope of WOrk. The Record of Decision selected a remedy that
included excavation of all of the battery casing fragments for processing in a
separation unit. In...~9dition, approximately 22,000 yards of contaminated sot 1
and sediment and approximately 6,000 yards of matte will be stabil tzed to
reduce mobility of lead in these materials. Details of site conditions and a
description of the selected remedy are conta1ned in the Record of Decision for
the site dated March 31, 1988.

II. OBJECTIVES

Goals

The overall goals of the selected remedy are:

*

*

*

*

*

*

•

Excavation of battery cas i ngs fragments and matte from the Goul d
property and adjacent properties;

.
Separation of battery casing fragments;

Recycling of recyclable components, off-site disposal of
non-recyclable components that exhibit the characteristic of EP
toxicity for lead,and on-site disposal of non-recyclable components
that do not exhibit\the characteristic of EP toxicity for lead;

Excavation, fixation, and stabilization of remaining subsurface soil,
sediment, and matte that exhibit the characteristic of EP toxicity
for lead and surface soil that contains a total lead content greater
than 1000 ppm;

Soil capping and revegetation;

Prevention of surface water runoff to East Doane Lake by site
regrading; and

Development of an air monitoring program and a long term groundwater
monitoring program to determine changes in groundwater contamination
over time and to ensure that remediation does not adversely impact
air quality.
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Predesign Studies

Prior to initiation of remedial actions to accomplish the above
objectives, design work and pilot studies will be implemented. The purpose of
this work will be to:

Determine significant features of the site that will affect design;

Deve lop recycl abil t ty criteri a for the subsurface cas i ngs to
determine the volume of casings that will be processed;

Determine the process requirements to separate the casing components
in a manner that minimizes fugitive emissions;

* Determine the modifications required to adapt existing separation
technology to conditions at the Gould site, including modifications
to develop a throughput capacity of buried battery casings such that
the total remedial action will not take significantly longer than the
six years estimated in the Record of Decision; and

"-'-,-- -
Determine the process and design requirements for treating
contaminated soils, sediment, and matte.

III. CONTENTS OF THE WORK PLAN

Pre-Work Plan Tasks

Selection of Contractor. Prior to initiation of work under the work plan,
a contractor shall be selected.

Selection of a Test Facility. Prior to the initiation of work under the
work plan, a f ac i l l tyt s) for the pilot project sha l l be selected. This task
will also include the execution of formal agreements with the f ac i l I tyt s ) in
order to define their role in conducting the pilot studies, including handling
arrangements, scheduling, ~nd~reporting requirements.

Phase A - Predesign Studies

The predesign studies are divided into the tasks described below. The
schedule of activities for t~ese studies, with significant milestones, is
shown in Table 1.

Task 1. Submission of Work Plan for Predesign Studies. The purpose of
thi s task k to prepare a Work plan that will i ncl ude a Health and Safety
Plan, Sampling Plans and Quality Assurance Plans covering each of the tasks
outlined below, and a Permitting Plan. The purpose of the health and safety
plan is to ensure that activities identified in the Work Plan are carried out
in a safe and efficient manner. The Quality Assurance Plan and Sampling Plan
will ensure that sampling and analysis are conducted so as to ensure the
generation of data of acceptable quality during the performance of each of the
tasks. A plan will also be developed to ensure applicable permitting
requirements are satisfied.
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Task 2. Site Investigation. Additional investigative activities will be
performed to provide site-specific information needed to prepare the p'redesign
report. Examples include additional geotechnicaltnvestigations to refine
present estimates of the boundaries of recyclable casings, and studies to
determine physical features that might affect fugitive emissions.

Task 3. Site Reference Materials (SRM>. SRM samples will be prepared
which are representative of the most difficult condition to treat. SRM
samples will include battery casings, subsurface and surface soils, sediment,
and matte. Field screening will be performed to help select proper locations
for the SRMs. Field samples will be transformed into SRM samples in
accordance with EPA protocols.

Basic characteristics of SRM materials shall be determined as part of this
task. Characteristics include both chemical and physical properties.

Task 4. Recycll ng Pilot Studi es. A seri es of pilot studies will be
developed including evaluation protocols. These protocols will based on the
generic protocols for the SITE program, where applicable.

Thi s task i ncluaes the removal of representati ve battery casi ngs and
delivery to a facility for pilot testing purposes. The purpose and scope of
this task is to investigate the requirements and feasibility of separating the
buried battery casings into four output streams: ebonite, plastic, lead oxide,
and metallic lead. At a minimum, this task will be divided into the following
subtasks, which include:

Subtask I - a developmental project to optimize throughput capacity; ..

SUbt~ik II - a developmental project to water-wash ebonite and plastit to
lead levels low enough to pass the EP Toxicity test for lead, 5.0 mgllin
extract. Water washing, crushing, and screening techniques will be
investigated; and

Subtask III - an evalu~tion of fugitive emissions during the processing of
the casings, and an tnve st l qat lon of the effectiveness of various
mt t t gation measures. The purpose of thi s task is to i nvesti gate the
t eas tbt l t ty of reducing airborne lead levels and suspended particulate
matter to meet applicable ARARs. Feasibility criteria shall include cost,
impacts on separation and recyc1ability, and environmental impacts.
Receptor site selec t ion j monitoring methodology and equipment, system
installation. startup, operation and maintenance, and emissions reductions
programs will be defined and evaluated.

These tasks may be performed in two phases. Prel l mi nary work wi 11 be
performed to establish the equipment requirements to perform the above tasks
in such a manner as to satisfy the predesign evaluation criteria. Depending
on the results of these tasks, additional work on-site work may be required to
enable EPA to further evaluate whether the evaluation criteria have been
satisfied.
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Task. S. Hater Hash Evaluation. In addition to the recycllng pilot
studies, an evaluation of water washing, in sufficient detail to provide
design parameters, will be completed. The water wash eva1uationwiH 'use SRM
materials.

A large-scale leaching study will be used to evaluate various methods of
using water to wash casings. The casings will be preprocessed to provide 3 or
4 sample streams, of varying particle size.

Multiple replicates of water washes will evaluate the changes in leaching
and process efficiency by varying the key parameters of:

1) contact or residence time,
2) water casing ratios, volume or flow mass,
3) pressure nozzles, and
4> temperature.

The results of the water wash evaluation wi 11 provide input for
evaluating/proposing modifications during the separation pilot studies. The
results may also be used to make additional modifications during design.

Task 6. StablliYarTon Design Study. Stabilization studies will be
performed on selected SRM samples as well as ebonite from the separation
process. One of the goals of these studies will be to develop specifications
for optimum mixes that could be bid on a materials. and placement basis.

The stabilization study will evaluate multiple mixes using commonly
available materials such as cements and fly ash (as binders>, bentonite,
fluidizers and surfactants, blast furnace slag, etc. The procedure includes a
sequential program of screening, physical, and chemical tests, with only the
most promfs i nq mixes being advanced to the next step. Examples of tests
included with each step include:

1) screening,
2> physical tests, and
3) chemical tests.

Task 7. Test Marketing.- Markets for the separated and processed material
will be explored. This task will be performed during both the predesign
studies and remedial design phases of the project.

Task 8. Predesign Report. Following completion of predesign studies, a
predes ign report wi 11 be prepared. The purpose of the report will be to
describe the engineering parameters and institutional concerns of the selected
remedy and to package all pertinent information for effectively transferring
to the design contractor.
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Phase a - Predeslgn Evaluation

After completion of the predesign studies, the results and the rsel ected
remedy wlll be evaluated according to the following criteria:

Achieving a throughput rate such that the processing of the casings will
not ta~e significantly longer than four years;

Processing of the ebonite and plastic streams such that they no longer
exhibit the characteristics of EP Toxicity for lead; and

Processing of the casings such that ambient lead and particulate levels at
the slte boundary will not exceed applicable ARARS.

After the above review has been performed. a determination will be made by
EPA as to whether the predesign results indlcate that the above crlteria are
satisfied.

Phase C -Remedial Design

Following the contpTetion of predesign studies and EPA approval of the
results according to the criteria in Phase a, design work at the site will be
lnitiated. The design work shall address each of the goals mentioned under
sectlon II of thi s scope of work as well as any other objectl ves defl ned 1n
the predeslgn report. This shall include:

Excavation of battery casings fragments and matte from the Gould
property and adjacent properties;

Separation of battery casing fragments;

Recycling of recyclable components, off-site disposal of
non-recycl ab1 e components that exhi bit the characteri s t t c of EP
toxicity for lead, and on-site disposal of non-recyclable components
that do not eXhibi~ the characteristic of EP toxicity for lead;

Excavation, fixation, and stabilization of remaining subsurface soil,
sediment, and matte that exhi bit the characteri st t c of EP tox t city
for lead and surface soil that contains a total lead content greater
than 1000 ppm;

\
Soil capping and revegetation;

Prevention of surface water runoff to East Doane Lake by site
regrading; and

Development of an air monitoring program and a long term groundwater
monitoring program to determine changes in groundwater contamination
over time and to ensure that remediation does not adversely impact
air quality.
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Table 1

List of Deliverables and Significant Milestones

Event

Selection of Contractor
Execute Contract
Submission of Draft Hork Plan
EPA Comments on Hork Plan Provided
Submission of Final Hork Plan
Progress Report #1 .
Final Site Investigation Report - Task 2
Draft Stabilization Report - Task 6
Draft Report on Pilot Studies - Tasks 4 and 5
Initiation of Demonstration Unit Studies
Progress Report #2
Draft Test Marketing Report
Final Report on Pilot"-Studies - Tasks 4 and 5
Draft Predesign Report - Task 8
EPA Comments on Draft Predesign Report
Draft RD/RA Work Plan
Final Predesign Report - Task 8
EPA Evaluation of Results of Predesign Studies
Final RD/RA Work Plan
Bi-Monthly Progress Reports - Starting

Date

August 15,1988
September 1, 1988
October 1, 1988
October 15, 1988
November 1, 1988
December 15, 1988
January 15, 1989
February 1, 1989
February 1, 1989
February 1, 1989
March 1, 1989
April 1, 1989
Apr l l 15, 1989
Apr i l 30, 1989
May 10, 1989
May 15, 1989
May 31, 1989
June 1, 1989
June 15,1989
Julyl,1989
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A work. plan shall be prepared for the remedial design and remedial
action. The plans and specifications portion of the work plan shall include
the followi·ng·phases of the remedial design:

Preliminary Design
Intermediate Design
Prefina1/Final Design

The SOH and all design work shall follow as closely as possible and
satisfy the requirements of Superfund Remedial Design and Remedial Action
Guidance Document (OSHER Directive 9355.04A).

Contractor( s ) for RD/RA wi 11 be se 1ected based on several factors
including, but not limited to, availability, prior work experience, and cost.
These fattors are furthe~ identified in the docu~ent entitled "Protocol for
Selection of Consultant for RD/RA."

Phase D - Remedial Action

Following completion and EPA approval of the Remedial Design package,
remedial action will"·-"be· implemented at the site. All work pursuant to
implementation of remedial action shall follow as closely as possible and
satisfy the requirements of Superfund Remedial Design and Remedial Action
Guidance Document (OSHER Directive 9355.04A).
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*********** DRAFT *********** DATE: 05/15/89
TIME: 12: 15: 11

CORA GROUNDWATER MONITORING COST MODULE (503)

SITE NAME:
OPERABLE UNIT:
SCENARIO:
RUN BY:

EAGLE HARBOR
CENTRAL HARBOR ESTIMATED START: MID FY 1991
CAP
david tetta PHONE NUMBER: 206 442-2138

INPUTS

Parameter Value

Number of wells to install 20
Average well depth (ft) 30
Protection during setup of D

drill rig & installation
of above-grade piping

Protection during drilling D
Average temp (degrees F) 65
Confidence level L
Number of wells to monitor 40
Monitoring frequency 4
Monitoring requirements:

24 Plasma Metals Y
Pest/PCB N
GC-BN Y
GC-Acid Y
HSLORG Y
VOA GC/MS N
Acid GC/MS N
B/N GC/MS N

RESULTS

Component

CAPITAL COST
o & M COSTS

Total

97,000
380,000
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IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF OREGON

10 ! UKITED STATES OF AMERICA,
;

11 Plaintiff,

12 i v.
!
I

13 1 NL INDUSTRIES, INC. ,
I

14 I Defendant.
I

15 I
I
I

16 I
17 I

I
I

18 I
I

!

19

20

21

22

23

24

25

26

F()R~I (lBD-lllJ

\1 AR gJ

CIVIL NO. ~{ 10gPA
PARTIAL CONSENT DECREE
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I. AGREEMENT OF PARTIES

The parties agree that:

A. The United States of America shall tile this

Consent Decree. The united States seeks to require the Settling

Defendant to abate what the U.S. Environmental Protection Agency

("U.S. EPA") believes to be the release or threat of release of

7 hazardous substances from the Site, as hereafter defined, and to

remedy what the U.S. EPA believes to be hazardous conditions
II

9

8

presented to the public health, welfare, and the environment by

10 the site.

11 B. The relief sought against the Settling Defendant

12 would require remedial actions as provided for in the Record of

13 Decision ("RaD") signed on March 31, 1988, by the Regional

14

15

Administrator, Region 10, the United States Environmental

Protection Agency, or any modifications thereto.

16 C. The Settling Defendant denies any legal or

17 equitable liability under any statute, regulation, ordinance, 2r

18 common law for damages caused by the generation, handling,

19

20

21

II
II

storage, treatment, transportation, release, or disposal of

hazardous substances at the site, or by ownership or operatlon

of the site.

22 D. This Consent Decree, the entry hereof, and

23 compliance herewith shall not be an admission of liability for

24 any purpose, and shall not be admissible in any judicial or

25

26

27

28
CONSENT DECREE - Page 4

Form 080-183
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administrative proceeding other than in proceedings to enforce

this Consent Decree, where it may be used only to establish the

Settling Defendant's responsibility to perform any of the

obligations set forth herein.

E. To accomplish the objectives set forth in this

Consent Decree the parties have agreed that it is in the pUblic

interest and in the interest of the parties for this case to be

resolved without litigation, before the taking of any testimony

and without the admission of any issue of fact or law.

F. An investigation is underway to identify

responsible parties, other than the Settling Defendant, who

arranged for the disposal or treatment of hazardous substances

at the Site, or who accepted hazardous substances for

transportation to the Site, and it is anticipated that the

investigation will result in the identification of additional

responsible parties for the site.

G. By entering into this Consent Decree, the

parties do not intend to discharge non-settling persons from any

liability they may have with respect to matters alleged in the

complaint. The United States presently intends, sUbject to its

prosecutorial discretion which is not sUbject to jUdicial

review, to recover from viable PRPs administrative, oversight,

remedial, or response costs incurred or to be incurred by the

United States in connection with the Site.

CONSENT DECREE - Page 5
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II. JURISDICTION

NOW THEREFORE, it is ORDERED as follows:

parties whom she or he represents to enter into the terms and

This Court has jurisdiction pursuant to 42 U.S.C.

PARTIES BOUNDIII.

I. Plaintiff and Settling De£endant, by their

H. U.s. EPA and Settling Defendant do not intend

§ 9613 and 28 U.S.C. § 1331 over the sUbject matter herein, and

This Consent-Decree applies to and is binding upon the

certifies that he or she is fully authorized by the party or

not challenge this Court's jurisdiction to enter and enforce

undersigned representative of each party to this Consent Decree

over the parties consenting hereto. Bettling Defendant shall

this Consent Decree.

undersigned parties, their successors and assigns. The

representatives, have agreed to this Consent Decree.

necessary partial corrective action which is consistent with the

for this Consent Decree to be nor shall it be construed as a

objectives of the Record of Decision for this site.

totally comprehensive and final response to conditions at the

Site, rather the work to be performed by Settling Defendant

pursuant to this Consent Decree is intended by the parties to be

~ I
',i
ii-,
!I
I

\
I

2

II3
I

4 I
I

5 I

6

7

8

9

10

11

12

13

14

15

16

17

18
I

19

II
20

1\

21 !

22

23

24

25 conditions of the Consent Decree and to execute and legally bind

26

27

28

,I
I'Ii
I CONSENT DECREE - Page 6
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that party to it. Settling Defendant shall provide a copy of

this consent Decree to the contractor hired to perform the work

required by this Consent Decree and shall require the contractor

to provide a copy thereof to any subcontractor retained to

perform any part of the work required by this Consent Decree.

IV. WAIVER OF CLAIM SPLITTING DEFENSE

In addition to all other agreements of the parties,

all parties recognize and acknowledge that the settlement

embodied in this Consent Decree is only a partial resolution of

issues related to the remediation of conditions at the site. In

the event that U.S. EPA files sequential lawsuits or claims

involving the Site in any SUbsequent litigation regarding

Settling Defendant, Settling Defendant hereby waives the defense

of claim splitting by the United States.

V. DEFINITIONS

Whenever the following terms are used in this Consent

Decree and the Exhibits and Appendix attached hereto, the

following definltions specified in this Paragraph shall apply:

A. "Architect" or "Engineer" means the company or

companies retained by the Settling Defendant to perform work

described in the Scope of Work which is attached to this Consent

Decree as Appendix 1.

CONSENT DECREE - Page 7
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B. "Bad faith" means conduct by the Settling

Defendant or its pre-design engineer, agents, or employees that

constitutes knowing interference with any Pre-Design Study in a

manner designed to make it likely to fail, knowi~g interference

in the U.S. EPA's control of the Pre-Design Studies, knowing

omission of any material information, or making of any false

statement or representation in any report, analytical data, or

any document used by the U.S. EPA for the purpose of monitoring

compliance with the Pre-Design Study portion of the Scope of

Work.

C. "Clear and convincing evidence" means that the

evidence that establishes the truth of the facts asserted must

be highly probable.

D. "Contractors" or "Subcontractors" means the
.

company or companies retained on behalf of Settling Defendant to

undertake and complete the work required by this Consent

Decree. Each contractor and subcontractor shall be qualified to

do those portions of the work for which it is retained.

E. "Facility" means the "facility" as that term is

defined at Section 101(9) of the Comprehensive Environmental

Response, Compensation and Liability Act of 1980, as amended by

the Superfund Amendments and Reauthorization Act of 1986

(CERCLA), 42 U.S.C. § 9601(9), and shall be used interchangeably

with the term "site" as hereinafter described.

F. "Force Majeure" shall have the meaning set forth

in Paragraph XIII of this Consent Decree.

CONSENT DECREE - Page 8
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G. "Hazardous substance" shall have the meaning

provided in section 101(14) of CERCLA, 42 U.S.C. § 9601(14).

H. "National contingency Plan" shall be used as

that term is used in section 105 of CERCLA, 42 U.S.C. § 9605.

I. "Parties" means the United states of America and

the Settling Defendant.

J. "Plaintiff" means the United states of America

and its agencies and departments.

K. "RD/RA" means remedial design and remedial

action. "Remedial Design" means plans, specifications, and bid

documents necessary to procure services to implement the

remedial action. Remedial action shall have the meaning as set

forth in CERCLA, as amended, and shall cover the actions defined

in the Record of Decision for this site, or any subsequent

modifications.

L. "Response Costs" means any costs incurred by

Plaintiff pursuant to 42 U.S.C. §§ 9601 et seq., as defined in

CERCLA.

M. "Scope of Work" or "SOW" means the scope of °n·ork

for implementation of the Pre-Design Studies, remedial design,

remedial action, and operation and maintenance of the remedi~l

action at the Facility, as set forth in Appendix 1.

N. "Settling Defendant" means the party other th.3n

the United States of America who signs this Consent Decree.

o. "site" means the Gould site which includes the

property presently owned by Gould, Inc., along with any areas

CONSENT DECREE - Page 9
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outside the property boundary where battery casings and other

residue from operations on the Gould site were placed. The

Gould site is located in a heavily industrialized area northwest

of downtown Portland, approximately 1000 feet southwest of the

Willamette River.

P. "United states" means the United states of

America.

Q. "u.s. EPA" means the united states Environmental

Protection Agency.

R. "U.S. DOJ" means the United states Department of

Justice.

s. "Waste Material" means any hazardous substance

as defined in 42 U.S.C. § 9601(14), and any associated

contaminated material, pollutant or contaminant as defined in 42

U.s.C. § 9601(33).

T. "Work" means the design, construction and

implementation, in accordance with the pertinent Paragraphs of

this Consent Decree, of the tasks described in the Scope of

Work, and any schedules or plans required to be submitted

pursuant thereto.

U. "Work Plan" means the work plan for the

Pre-Design Studies studies described in Paragraph VII.

V "RD/RA Work Plan" means the work plan for the

Remedial Design and Remedial Action.

CONSENT DECREE - Page 10
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W. All other terms not defined above, but defined

in CERCLA, as amended, shall have the meanings set forth in

CERCLA, as amended.

VI. GENERAL PROVISIONS

5

6

A. Commitment of Plaintiff and Settling Defendant:

1. Settling Defendant agrees subject to the

7

8

entry of this Consent Decree by the court, to finance and

perform the Work as defined in this ConseRt Decree and the Scope

9 of Work ("SOW") (Appendix 1). Plaintiff and Settling Defendant

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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acknowledge that pre-design activities described in Paragraph

VII are currently in progress.

2. The Work shall be completed in accordance

with the standards, specifications and in the time periods set

forth in this Consent Decree and in the SOW, provided, however,

that if the Consent Decree is entered after November 1, 1988,

the schedule shall be automatically extended to afford the

Settling Defendant the same amount of time to perform each task

as it otherwise would have had. The SOW shall be an enforceable

part of this Consent Decree upon entry of this Consent decree by

the Court.

B. Permits and Approvals:

1. All activities undertaken by the Settling

Defendant pursuant to this Consent Decree shall be undertaken in

accordance with the requirements of all applicable local, state

and federal laws, regulations and permits. The United States

has determined that the obligations and procedures
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authorized under this Consent Decree are consistent with the

authority of the United states and the state under applicable

law to establish appropriate remedial measures for the Facility.

4
2. a. The U.s. EPA has determined that no

5
federal, state, or local permits are required for work conducted

6
entirely on-site as described in the Scope of Work. The U.s.
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EPA has also determined that permits under the Resource

Conservation and Recovery Act (RCRA) 42 USC § 6901 et seg. may

be required for work conducted off-site at facilities pursuant

to Paragraph VII.A. of this Consent Decree. In the event that

the time required for obtaining such permits delays or prevents

compliance with the schedule for performing the Work required by

this Consent Decree and the Scope of Work, the schedule shall be

automatically extended by the amount of time required to obtain

the.permit. In.the event that any such permits are -not granted,

the Settling Defendant shall be excused from complying-with the

schedule set forth in this Consent Decree and the SOW, and the

parties shall renegotiate a schedule.

b. Settling Defendant shall timely apply

for any permits or approvals necessary for off-site work under

federal, state or local laws. The United States, the state of

Oregon, and any other state may assist the Settling Defendant to

obtain such permits and approvals, if necessary. Except as

provided above in Paragraph V1.B.2, delays in obtaining permits

required for the Work, or the denial of any such permits, will

constitute a Force Majeure as defined in this Consent Decree.
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3. settling Defendant shall include in all

contracts or subcontracts entered into for work required under

this Consent Decree that all contractors and subcontractors,

including their agents and employees, shall perform all

activities required by such contracts or subcontracts in

compliance with all applicable laws and regulations. This

Consent Decree is not, nor shall it act as, nor is it intended

by the Parties to be, a permit issued pursuant to any federal or

state statute or regulation.

C. Conveyance of the Facility

Any deed, title, or other instrument of conveyance

entered into by Settling Defendant regarding the Facility shall

contain a notice that the Facility is sUbject to this Consent

Decree, setting forth the style of the case, case number, and

the Court having jurisdiction herein, and shall require the

grantee to continue allowing access to u.s. EPA and its

representatives.

VII. PERFORMANCE OF THE PRE-DESIGN STUDIES

BY SETTLING DEFENDANTS

A. All Pre-Design studies to be performed by Settling

Defendant pursuant to this Consent Decree shall be under the

direction and supervision of a qualified professional engineer

approved by Plaintiff and Settling Defendant, and at Facilities

agreed to by Plaintiff and Settling Defendant. Such approval

and agreement shall be achieved as expeditiously as possible

CONSENT DECREE - Page 13
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and, in any event, prior to the entry of this Decree. The

Pre-Design studies shall be performed in accordance with the

schedule in the Scope of Work and the schedule set forth

therein, unless the schedule is extended by operation of

Paragraph VI.A.2 or VI.B.2 of this Consent Decree. Further, if

u.s. EPA does not timely perform under the schedule, the
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schedule shall be automatically extended by the period of u.s.

EPA's delay.

1. control of Pre-Design Studies.

a. The terms of the contract between

Settling Defendant and the engineer (hereafter, the "Contract")

shall be jointly agreed upon between u.s. EPA and the Settling

Defendant. The terms of the Contract(s) between Settling

Defendant and the above-referenced Facilities shall be jointly

-
agreed upon between U.S. EPA and the Settling Defendant. Said

Contract(s) shall be entered into within fourteen (14) days of

the entry of this Consent Decree, unless an extension is

mutually agreed to by the parties.

b. All plans, reports, and data produced

shall be provided simultaneously to u.S. EPA and the Settling

Defendant. Settling Defendant shall not have any right of

approval of work prior to its submission to u.S. EPA.

c. The selected engineer shall address

all u.S. EPA comments on draft reports in preparing final

i
I

I
I
,

I
!
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i
!
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!

25
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reports. Unless the SOW provides a different time period for
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U.S. EPA to comment on drafts, all U.S. EPA comments shall be

delivered to the Settling Defendant within thirty (30) days of

U.S. EPA's receipt of drafts.

d. Provided it is consistent with the

Scope of Work, the work plan for the Pre-Design Studies (the

Work Plan) shall be prepared by the Settling Defendant and the

selected engineer and submitted to the U.S. EPA in accordance

with the schedule for the Pre-Design stuqies. The Work Plan

shall be subject to approval by the U.S. EPA. Settling

Defendant shall have the right of participation in this process

but shall not have the right of approval in determining the

contents of the Work Plan.

e. If, at any time during the conduct of

the Pre-Design Studies, the U.S. EPA makes a determination,

based on clear and convincing evidence, that the Settling

Defendant is carrying out the provisions of this Paragraph in

Bad Faith, then the U.S. EPA shall bar the Settling Defendant I

from further participation in the Pre-Design Studies. Any such

determination by the U.S. EPA shall not be sUbject to the

Dispute Resolution provisions of this Consent Decree. Settling

Defendant shall, however, be required to continue to fulfill its

financial obligations under the Contract.

2. a. The Work Plan shall be developed in

conformance with the SOW, and any additional guidance documents

provided by U.S. EPA.

CONSENT DECREE - Page 15

SCOEPA00015384



1\

11

:1
"

Ii

2
il
!I
II

3 iI
'I

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 I
I

20

'I21

22

23

24

25

26

27

28

Form (180·183
12.a-76 001

b. The Work Plan submittal shall include

a schedule for submittal of deliverables, reports and plans as

set forth in the Scope of Work, including: a sampling and

analysis plan; a health and safety/ contingency plan; a plan for

satisfaction of any permitting requirements; and a quality

assurance project plan.

c. The Work Plan and other required

documents and reports (hereinafter referred to as "documents")

shall be subject to review, comment and approval by the U.S.

EPA. As part of its approval authority U.S. EPA can modify the

work plan.

d. within the schedule set forth in the

SOW, the U.S. EPA Remedial Project Manager shall notify Settling

Defendant, in writing, of approval or disapproval of the

.do.cument, __ or any part .thereof. Tn the event .that a longer

review period is required, the U.S. EPA Remedial Project Manager

shall notify Settling Defendant of that fact within fourteen

(14) calendar days of receipt of the document. In the event of

a disapproval, the U.S. EPA shall specify, in writing, any

deficiencies and required modifications to the document.

e. In accordance with the schedule set

forth in the SOW, or as otherwise required by the U.S. EPA, the

settling Defendant shall submit a revised document to the U.s.

EPA which addresses the u.s. EPA comments, or the Settling

Defendant shall provide a notice of dispute pursuant to the

CONSENT DECREE - Page 16
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Dispute Resolution provisions of this Consent Decree. Unless

otherwise provided for in the Scope of Work, the aforesaid

submittal or notice shall be furnished to the U.S. EPA within

fourteen (14) calendar days of receipt of any U.S. EPA document

disapproval.

f. Settling Defendant shall proceed to

implement the work, or portions of the work, detailed in the

Work Plan if and when all or portions of.the Work Plan are fully

approved by U.S. EPA. Unless otherwise directed by U.S. EPA,

the Settling Defendant shall not commence field activities until

approval by U.S. EPA of the Work Plan or portions thereof. The

fully approved Work Plan shall be deemed incorporated into and

made an enforceable part of this Consent Decree upon entry of

this Consent Decree by the Court. All work shall be conducted
.

in accordance with_the National contingency Plan and the

requirements of this Consent Decree, including the standards,

specifications, and schedule contained in the Work Plan.

3. The Parties acknowledge and agree that

neither the SOW nor the Work Plan constitutes a warranty or

representation of any kind by Plaintiff and shall not foreclose

Plaintiff from seeking performance of all terms and conditions

of this Consent Decree.

B. Upon completion of the pre-design report, the U.S.

EPA shall determine whether the results of the studies satisfy

the criteria described in Phase B of the Scope of Work. The

U.S. EPA shall then notify the Settling Defendant of U.S. EPA's

28 CONSENT DECREE - Page 17
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record.

VIII. DETERMINATION OF THE REMEDIAL ACTION

A. In the event that the U.s. EPA determines that the

("RD/RA II) •

If the

3. If Settling Defendant declines to perform

1. The U.S. EPA shall notify the settling

thirty (30) days to respond to the u.s. EPA's determination and

2. Thirty (30) days after the settling

determination. Settling Defendant shall have no more than

the response shall be incorporated into the administrative

performance of the RD/RA, the Settling Defendant will undertake

Defendant and any known responsible parties identified by the

u.s. EPA to proceed with the Remedial Design/Remedial Action

Defendant's response pursuant to Paragraph VII.B above, the

in a proceeding to recover response costs, not inconsistent wit~

entire RD/RA. Regardless of its participation in the

.
aheLl .notify .the U. S . .EPA whether or not it will perform the

EPA reserves its right to file claims against Settling Defendan~

criteria of Phase B of the Scope of Work are satisfied:

within sixty (60) days and lodged under this Consent Decree.

parties shall negotiate a supplemental agreement to be signed

the selected remedy, the u.S. EPA may, in accordance with

to perform the tasks identified in Paragraph VIII.A.4.

Settling Defendant, and any other PRPs identified by u.s. EPA,

CONSENT DECREE - Page 18
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the National contingency Plan, expended by u.s. EPA in

performing the RD/RA. Settling Defendant reserves any rights it

may have with respect to liability for u.s. EPA's costs for work

performed by the Agency outside of this Consent Decree. The

Settling Defendant does not waive any right it may have pursuant

to CERCLA, as amended, to contest any u.S. EPA decisions to

perform any further remediation, and any and all rights and

defenses it 'may have. This reservation ot rights shall not

apply to tasks identified in Paragraph VIII.A.4.

4. (i) Notwithstanding the above, the

Settling Defendant agrees to pay for the development of an RD/RA

Work Plan, engineering, design, and construction of equipment to

carry out the fixation of soil and the separation and treatment

of battery casings at the site. Said payment shall not exceed

$2.25- million minus the cost o.f the Pre-Design. Studies. Any

necessary response costs, not inconsistent with the National

Contingency Plan, incurred by u.S. EPA for these items in excess

of this amount may be included in amounts sought to be recovered

by U.S. EPA in subsequent proceedings.

(ii) All remedial design work to be

performed by Settling Defendant pursuant to this Consent Decree

shall be under the direction and supervision of a qualified

professional engineer. Prior to the initiation of remedial

design work for the Facility, the Settling Defendant shall

notify U.S. EPA, in writing, of the name, title, and

qualifications of any Engineer proposed to be used in carrying

CONSENT DECREE - Page 19
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out the remedial design work, and the selection of engineers

shall be subject to approval by u.s. EPA.

(iii) The RD/RA Work Plan submittal shall

include a schedule for submittal of the followin9 project plans:

(1) a sampling and analysis plan; (2) a health and

safety/contingency plan; (3) a plan for satisfaction of

permitting requirements; (4) a quality assurance project plan;

(5) a groundwater monitoring plan; and· (6, an operations and

maintenance plan. The RD/RA work plan shall also include a

schedule for implementation of the RD/RA tasks and submittal of

RD/RA reports.

(iv) All remedial action work to be

performed by the Settling Defendant pursuant to this Consent

Decree shall be under the direction and supervision of a

qualified professional engineer. Prior to the initiation of

remedial action work at the Facility, the Settling Defendant

shall notify u.S. EPA, in writing, of the name, title, and

qualifications of the proposed Engineer, and the names of

principal contractors and/or subcontractors, if known, proposed

to be used in carrying out the RD/RA work to be performed

pursuant to this Consent Decree. Selection of any such

Engineer, contractor and/or subcontractor shall be sUbject to

approval by the u.S. EPA.

(v) settling Defendant shall proceed to

implement the work detailed in the RD/RA work plan if and when

it is fully approved by the u.s. EPA. Unless otherwise directed

CONSENT DECREE - Page 20

SCOEPA00015389



B. In the event that the U.s. EPA determines that the

activities until approval by U.S. EPA of the RD/RA work plan.

of the dollar limitation set forth in Paragraph VIII.A.4(i).

Defendant may have.

In the

Performance of the aforesaid tasks(vii)

into and made an enforceable part of this Consent Decree,

by U.S. EPA, the Settling Defendant shall not commence field

(vi) Periodic reports of expenditures in

provided, however, that the settling Defendant shall be excused

from further performance under this Consent Decree of those

furtherance of the activities required by Paragraph VIII A.4

activities specified in the RD/RA work plan upon the expenditure

information to determine the order in which specific portions of

the RD/RA shall be performed.

may not act as a bar to. any additional liability Se...ttling

Defendant shall have thirty (30) days after its receipt of any

The fully approved RD/RA work plan shall be deemed incorporated

Record of Decision may be modified. At such time, U.S. EPA

on-site materials to the maximum extent practicable. Settling

modification of the Record of Decision to negotiate for the

shall be furnished to the U.s. EPA. U.S. EPA may use this

additional pUblic comment period ,will be established and the

would present for comment additional options for treating the

criteria of Phase B of the Scope of Work are not satisfied, an

performance of the RD/RA selected under this paragraph.

CONSENT DECREE - Page 21
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event that these negotiations are successful, then a new Consent

Decree shall be entered. In the event that these negotiations

are unsuccessful, this Consent Decree shall be terminated in

accordance with the provisions of Paragraph XXVIII.

IX. QUALITY ASSURANCE

settling Defendant shall use quality assurance,

quality control, and chain of custody pro~edures in accordance

with u.s. EPA's "Interim Guidelines and Specifications For

Preparing Quality Assurance Project Plans,lI (QAM-005/80), U.S.

EPA's Data Quality Objective Guidance (U.S. EPA/540/G87/003 and

004), and subsequent amendments to such guidelines upon

notification to Settling Defendant of such amendments by U.S.

EPA. Prior to the commencement of any monitoring project under

this'consent Decree, .Settling .Defendant .sha Ll. submit a Quality

Assurance Project Plan ("QAPP") to U.S. EPA that is consistent

with the RA and applicable guidelines. U.S. EPA, after review

of Settling Defendant's QAPP, will notify Settling Defendant of

any required modifications, conditional approval, disapproval,

or approval of the QAPP. Except as provided in Paragraph

VII.A.2.c, notification of disapproval or any need for

modifications in the QAPP shall be subject to the Dispute

Resolution provisions of this Consent Decree. In addition,

settling Defendant shall have a designated laboratory analyze

samples submitted by u.S. EPA for quality assurance monitoring.
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X. FACILITY ACCESS, SAMPLING, DOCUMENT AVAILABILITY

A. Settling Defendant, if presently owners or record

title holder to any part of the site, shall provide access to

U.S. EPA or its representatives for the purpose of effectuating

all terms of this Consent Decree.

B. To the extent that the Facility or other areas

where Work is to be performed hereunder are presently owned by

parties other than those bound by thisCQnsent Decree, Settling

Defendant shall use its reasonable efforts to obtain access

agreements from the present owners within thirty (30) calendar

days of entry of this Consent Decree for purposes of

implementing the requirements of this Consent Decree. Settling

Defendant may not be required by this Consent Decree to pay

compensation or damages or to enter into indemnity agreements to

secure such access. Access agreements shall provide access for

U.S. EPA, authorized representatives of U.S. EPA, and the

contractors of the settling Defendant. If such access

agreements are not obtained within the time specified herein,

Settling Defendant shall so notify U.S. EPA, and Plaintiff may

use available legal means to secure access to the Facility.

Settling Defendant's failure to secure access to any such

Facility after reasonable efforts have been made shall not be a

violation of this Consent Decree.

C. Settling Defendant shall make available to U.S.

EPA and the State the results of all sampling and/or tests or

other data generated by Settling Defendant with respect to the

CONSENT DECREE - Page 23
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implementation of this Consent Decree and shall submit these

results in progress reports required by the SOW.

D. At the request of u.S. EPA, Settling Defendant

shall allow split or duplicate samples to be taken by U.S. EPA

and/or its authorized representatives, of any samples collected

by Settling Defendant pursuant to the implementation of this

Consent Decree. Settling Defendant shall notify u.S. EPA as

soon as practicable in advance of any sample collection

activity. In addition, u.S. EPA shall have the right to take

any additional samples that u.S. EPA deems necessary.

XI. REPORTING REQUIREMENTS

A. Settling Defendant shall be responsible for and

require the contractor to prepare and provide to the U.S. EPA
.

periodic written progress reports which: (1) describe the

actions which have been taken towards achieving compliance with

this Consent Decree during the previous period: (2) include all

results of sampling and tests and all other data received by

Settling Defendant during previous period: (3) include all p13ns

and procedures completed under the Work Plan during the previous

period: (4) describe all actions, data, and plans which are

scheduled for the next period and provide other information

relating to the progress of construction as is customary in the

industry: (5) include information regarding percentage of

completion, unresolved delays encountered or anticipated that
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may' affect the future schedule for implementation of Scope of

Work or Work plan, and a description of efforts made to mitigate

those delays or anticipated delays. Previous period shall be

defined as that period of time subsequent to the submittal of

the Final Work Plan or subsequent to submittal of the previous

progress report, whichever is appropriate. These progress

reports are to be submitted to u.S. EPA within the time frames

set forth in the sow. Where required in_the sow, bi-monthly

progress reports are to be submitted to u.s. EPA by the tenth

day of the month.

B. Upon the occurrence of any event during

performance of the Work which, pursuant to Section 103 of

CERCLA, requires reporting to the National Response Center,

Settling Defendant shall promptly orally notify the u.S. EPA

Project Manager ("RPM"), or in the.event of the unavailability

of the u.s. EPA RPM, the Emergency Response Section, Region 10,

united States Environmental Protection Agency, in addition to

the reporting required by Section 103. within twenty (20) days

of the onset of such an event, Settling Defendant shall furnish

to Plaintiff a written report setting forth the events which

occurred and the measures taken, and to be taken, in response

thereto. Within sixty (60) days of the conclusion of such an

event, Settling Defendant shall submit a report setting forth

all actions taken to respond thereto.
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XII. REMEDIAL PROJECT MANAGER(RPMl!PROJECT COORDINATOR

A. U.S. EPA shall designate an RPM for the Facility,

and the Plaintiff may designate other representatives, including

U.S. EPA and state employees, and federal and state contractors

and consultants, to observe and monitor the progress of any

activity undertaken pursuant to this Consent Decree. The RPM

shall have the authority lawfully vested in an RPM or an

On-Scene Coordinator (OSC) by the National contingency Plan, 40

C.F.R. Part 300. In addition, the RPM shall have authority to

halt, conduct, or direct any work required by this Consent

Decree and to take any necessary response action when conditions

at the Facility present an imminent and substantial endangerment

to pUblic health or welfare or the environment. Settling

Defendant shall also designate a Project Coordinator who shall
-

have primary responsibility for implementation of the Work at

the Facility.

B. To the maximum extent possible, except as

specifically provided in the Consent Decree, communications

between Settling Defendant and U.S. EPA concerning the terms and

conditions of this Consent Decree shall be made between the

Project Coordinator and the RPM.

C. Within ten (10) calendar days of the date of entry

of this Consent Decree, Settling Defendant and U.S. EPA shall

notify each other, in writing, of the name, address, and

telephone number of the designated Project Coordinator and an

Alternate Project Coordinator or RPM and Alternate RPM.
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XIII. FORCE MAJEURE

A. "Force Majeure" for purposes of this Consent

control of Settling Defendant which delays or prevents the

Decree 1S defined as any event arising from causes beyond the

performance of any obligation under this Consent Decree, and

Failure to give

U.S. EPA. Within ten (10) working days after the event which

unavailability, the Director of the Waste Management Division of

which its could not avoid or overcome through the exercise of

due diligence. "Force Majeure" shall not include changed

performance of any obligation under this Consent Decree or delay

access to the Facility or to any property on which any part of

the Work is to be performed, Settling Defendant shall promptly

notify the RPM by telephone, or in the event of his

financial conditions, increased costs, _oz, expenses.

B. When circumstances occur which may delay

Settling Defendant contends is responsible for the delay,

measures taken or planned to mitigate the delay, and the

Settling Defendant shall supply to Plaintiff in writing the

reason(s) for and anticipated duration of such delay, the

timetable for implementation of such measures.

EPA, constitute a waiver of any claim of force majeure. The

oral notice to the RPM and to give written explanation to

Plaintiff in a timely manner may, in the discretion of the U.S.

U.S. EPA's determination that failure to give oral notice to the

RPM constitutes a waiver of a claim of force majeure shall not

be sUbject to the Dispute Resolution provisions of this Consent

Decree.
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C. If u.s. EPA agrees that a delay is or was

attributable to a "force majeure" event, the Parties shall

modify the Work Plan to provide such additional time as may be

necessary to allow the completion of the specific phase of Work

and/or any succeeding phase of the Work affected by such delay,

with such additional time not to exceed the actual duration of

the delay.

D. If u.s. EPA and Settling. Detendant cannot agree

whether the reason for the delay was a "force majeure" event, or

whether the duration of the delay is or was warranted under the

circumstances, the Parties shall resolve the dispute according

to the Dispute Resolution provisions of this Consent Decree.

settling Defendant has the.burden of proving "force majeure" as

a defense to compliance with this Consent Decree.

XIV. DISPUTE RESOLUTION

A. Except as otherwise specifically provided for in

this Consent Decree, these dispute resolution procedures shall

apply to all disputes between the Settling Defendant and the

Plaintiff arising out of this Consent Decree. Except as

otherwise specifically provided for in this Consent Decree, any

dispute which arises out of this Consent Decree shall in the

first instance be the subject of informal negotiations between

the Settling Defendant and Plaintiff.

B. In the event that any dispute arising under this

Consent Decree is not resolved within fourteen (14) days through

28 CONSENT DECREE - Page 28
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informal means, any party desiring Dispute Resolution under this

Paragraph shall give written notice to the other parties to the

Consent Decree within ten (10) days after the conclusion of the

informal negotiation period.

C. within twenty (20) days of the service of notice

of dispute pursuant to Paragraph XIV.B, the party who gave the

notice shall serve on the other parties to this Consent Decree a

written statement of the issues in dispute, the relevant facts

upon which the dispute is based, any factual data, analysis, or

opinion supporting its position, and all supporting

documentation on which such party relies (hereinafter the

"Statements of Position"). opposing parties shall serve their

statements of Position, including supporting documentation, no

later than twenty (20) days after receipt of the complaining

Party's Statement of Position. In the event that these 20-day

time periods for exchange of Statements of Position may cause a

delay in the Work, they shall be shortened upon and in

accordance with notice by the U.s. EPA.

D. Any documents regarding a dispute under this

Paragraph shall be part of the administrative record maintained

by the U.s. EPA in this matter. The record shall be available

for review by all parties. Settling Defendant may assert

business confidentiality claims covering part or all of the

information provided in connection with this Consent Decree in

accordance with Section l04(e) (7) of CERCLA, 42 U.S.C. §

9604(e) (7), and pursuant to 40 C.F.R. § 2.203(b) and applicable

state law.
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E. Upon review of the administrative record, the

Director of Waste Management Division, u.s. EPA, Region 10,

shall issue a final decision and order resolving the dispute.

Said order shall be followed unless Settling Defendant file a

petition for review pursuant to Paragraph XIV.F below. This

order shall be enforceable administratively pursuant to section

121(e) (2) of CERCLA, subject to the rights of judicial review

set forth below.

F. Any decision and order of u.s. EPA pursuant to the

preceding Paragraph XIV.E shall be reviewable by the Court,

provided that a petition for review is filed within ten (10)

days of receipt of the u.s. EPA's decision and order, until the

date of termination of this Consent Decree. Thereafter,

jUdicial review will be available only by instituting new

action(s) to the. extent permitted by law.

G. The invocation of the procedures stated in this

Paragraph shall not extend or postpone Settling Defendant's

obligations under this Consent Decree with respect to the

disputed issue unless agreed by the Parties, or until the u.s.

EPA finds, or the Court orders, otherwise. Payment of

stipulated civil penalties shall not be made during Settling

Defendant's participation in Dispute Resolution. Except as

specified in Paragraph XVII infra, upon completion of Dispute

Resolution, said penalties shall be paid by the Settling

Defendant or excused by the u.s. EPA.
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H. The standard of review for dispute resolution

shall be determined by the Court in accordance with the

provisions of CERCLA. with respect to disputes involving the

selection and implementation of the remedy, the Settling

Defendant shall bear the burden of proof. In all other

disputes, the moving party shall bear the burden of proof.

I. The Court's determination shall bind all

signatories to this Consent Decree. Each party shall bear its

own attorney's fees or legal costs resulting from utilization of

the judicial review provisions of these dispute resolution

procedures.

xv. RETENTION AND AVAILABILITY OF INFORMATION

A. Settling Defendant shall make available to u.S.

EPA.andthe state and shall .retain, during the pendency of this

Consent Decree and for a period of six (6) years after its

termination, all records and documents in their possession,

custody, or control which relate to the performance of this

Consent Decree, including, but not limited to, documents

reflecting the results of any sampling, tests, or other data or

information generated or acquired by any of them, or on their

behalf, with respect to the Facility. After the six (6) year

period of document retention, Settling Defendant shall notify

u.S. DOJ and the u.S. EPA at least ninety (90) calendar days

prior to the destruction of any such documents, and upon reques~

by the u.S. EPA, Settling Defendant shall relinquish custody of

the documents to the u.S. EPA.
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B. Settling Defendant may assert business

confidentiality claims covering part or all of the information

provided in connection with this Consent Decree in accordance

with section 104(e) (7) of CERCLA, 42 U.S.C. § 9604(e) (7), and

pursuant to 40 C.F.R. § 2.203(b).

C. Information determined to be confidential by u.s.

EPA will be afforded the protection specified in 40 C.F.R. Part

2, Subpart B. If no such claim accompanies the information when

it is submitted to the U.S. EPA the pUblic may be given access

to such information without further notice to Settling Defendant.

D. Information acquired or generated by Settling

Defendant in performance of the Work that is subject to the

provisions of Section 104(e) (7) (F) of CERCLA, 42 U.S.C.

§ 9604(e) (7) (F), shall not be claimed as confidential by

.Settling Defendant~

XVI. STIPULATED CIVIL PENALTIES

In consideration of the work schedule agreed to In

this Consent Decree and Scope of Work, stipulated civil

penalties shall be as described below.

A. Settling Defendant shall pay stipulated civil

penalties of $100 per day for their submission of a deficient

resubmittal progress report unless such failure is excused under

the Force Majeure provisions of the Consent Decree.
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B. Except for the stipulated civil penalties

specified in paragraph A, the Settling Defendant shall pay the

following stipulated civil penalties for each failure to comply

with the requirements of this Decree, including but not limited

to all implementation schedules and performance and submission

dates:

Period of Failure to Comply Penalty Per Violation

1st through 5th day

$100

6th through 20th day

$500

21st day and beyond

$1,000

Settling Defendant shall pay all stipulated penalties

upon ',demand by U..5. ,EPA un Le s s Settling Defendant invokes the

dispute resolution procedures set forth in Paragraph XIV of this

Consent Decree.

C. Stipulated civil penalties shall accrue from the

date scheduled for performance of a specific task unless

excused, and will continue until the completion of the task.

D. Stipulated civil penalties shall accrue but need

not be paid during the dispute resolution period. If the

District Court becomes involved in the resolution of the dispute

the period of dispute shall end upon the rendering of a decision

by' the District Court regardless of whether any party appeals

such decision. If the Settling Defendant does not prevail upon
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resolution, the Plaintiff has the right to collect all penalties

which accrue prior to and during the period of dispute. If the

Settling Defendant prevail upon resolution, no penalties shall

be payable.

E. If Settling Defendant fails to pay stipulated

civil penalties, the Plaintiff may institute proceedings to

collect the penalties. Notwithstanding the stipulated civil

penalties provision of this Paragraph, u.S. EPA may elect to

assess civil penalties and/or bring an action in u.s. District

Court pursuant to section 109 of CERCLA, as amended by SARA, to

enforce the provisions of this Consent Decree, provided that

Settling Defendant's total penalty exposure to u.S. EPA for

violations shall be limited to $25,000 per day per violation of

this Consent Decree. Payment of stipulated civil penalties

shall not preclude the U.S. EPA from electing to pursue any

other remedy or sanction to enforce this Consent Decree, and

nothing shall preclude u.S. EPA from seeking statutory penalties

against Settling Defendant for violations of statutory or

regulatory requirements. Any assessed stipulated-civil

penalties shall be credited toward any statutory penalties

awarded by the Court.

XVII. COVENANT NOT TO SUE

A. Except as provided in Paragraph XVIII.C, the

Settling Defendant shall receive no release from liability as a

result of any action performed pursuant to this Decree. The
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United states reserves the right to institute proceedings in a

new action or to iSsue an Order seeking to compel the Settling

Defendant to remediate any release from the Facility.

B. Nothing in this Consent Decree shall constitute

or be construed as a release or a covenant not to sue regarding

any claim or cause of action against any person, firm, trust,

joint venture, partnership, corporation, or other entity not

signatory to this Consent Decree for any liability it may have

arising out of or relating to the Facility.

C. In consideration of actions which will be

performed and payments which will be made by the Settling

Defendant under the terms of the Consent Decree, and except as

otherwise specifically provided in this Decree, the United

States covenants not to sue the Settling Defendant or its

officers,_ directors, employees, or. agents £or "Covered

Matters." "Covered Matters" shall include any and all_claims

available to Plaintiff for work performed or payments made by

the Settling Defendant pursuant to this Consent Decree under

Sections 106 and 107 of CERCLA and Section 7003 of RCRA and any

and all claims available under common law authority arising out

of the facts surrounding the transactions or occurrences as

described in the Complaint.

D. "Covered Matters" as defined in Paragraph

XVIII.C of this Consent Decree are "matters addressed" in the

Consent Decree within the meaning of Section 113 (f) (2) of

CERCLA as to which Settling Defendant has resolved its liability

to the United States.
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XVIII. OTHER CLAIMS

A. Settling Defendant agrees to indemnify, save, and

hold harmless the U.S. EPA and/or its representatives from any

and all claims or causes of action arising from negligent acts

or omissions of Settling Defendant and/or its representatives in

carrying out the activities pursuant to this Consent Decree.

The U.S. EPA shall notify settling Defendant of any such claims
8
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II
or actions within sixty (60) working day~ of receiving notice

that such a claim or action is anticipated or has been filed.

The U.s. EPA agrees not to act with respect to any such claim or

action without first providing Settling Defendant an opportunity

to participate.

B. The U.s. EPA is not to be construed as a party to,

and does not assume any liability for, any contract pursuant to

this£onsent Decree. The proper completion of the Work under

this Consent Decree is solely the responsibility of settling

Defendant. Settling Defendant agrees to indemnify, save, and

hold harmless U.S. EPA from any and all claims arising from

contracts entered in to between Settling Defendant and its

contractors pursuant to this Consent Decree.

C. Settling Defendant waives its rights to assert any

claims against the Hazardous Substances Trust Fund under CERCLA

that are related to any past costs or costs incurred in the Work

performed pursuant to this Consent Decree, and nothing in this

Consent Decree shall be construed as the U.S. EPA's
26

28

27 :1
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preauthorization of a claim against the Hazardous Substance
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to the United States or U.S. EPA:

XX. NOTICES

XIX. FINANCIAL RESPONSIBILITY

C.F.R. Part 264, Subpart H.

and to Jay F. Young
Principal Environmental

Engineer
NL Industries, Inc.
P.O. Box 1090
Wyckoff Mills Road
Hightstown, New Jersey 08520

CONSENT DECREE - Page 37

As to Settling Defendant:

A. Whenever, under the terms of this Consent

Director, Waste Management Division
Attn: Gould site Remedial Project Manager
U.S. Environmental Protection Agency
1200 sixth Avenue
Seattle, Washington 98101

Settling Defendant shall provide financial assurance

by one party to another such correspondence shall be directed to

Decree, a report or other document is required to be forwarded

the following individuals at the addresses specified below: As

Janet D. Smith
Associate General Counsel
NL Industries, Inc.
445 Park Ave, suite 1500
New York, New York 10022

for completion of the Pre-Design Studies in accordance with 40

action for contribution and/or indemnification against any

to the Facility.

person, firm, trust, joint venture, partnership, corporation, or

liability such person, firm, trust, joint venture, partnership,

other entity not signatory to this Consent Decree for any

Trust Fund. Settling Defendant reserves its right to bring an

corporation, or other entity may have arising out of or relating
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states or U.s. EPA:

XXI. CONSISTENCY WITH NATIONAL CONTINGENCY PLAN

pursuant to 42 U.S.C. § 9605.

CONSENT DECREE - Page 38

and to Jay F. Young
Principal Environmental

Engineer
NL Industries, Inc.
P.O. Box 1090
Wyckoff Mills Road
Hightstown, New Jersey 08520

Assistant Attorney General
Land & Natural Resources Division
U.S. Department of Justice
10th and Pennsylvania Avenue, N.W.
Washington, D.C. 20530

The Parties agree that the Scope of Work, if properly

B. Whenever, under the terms of this Consent Decree,

individuals at the addresses specified below: As to the United

process is necessitated by the Dispute Resolution provisions

Director, Waste Management Division
Attn: Gould site Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue
Seattle, Washington 98101

notice is required to be given or service of any papers or

hereof, such correspondence shall be directed to the following

performed as set forth in Paragraphs VII and VlrI herein, is

As to Settling Defendant:

consistent with the provisions of the National Contingency Plan

Janet D. Smith
Associate General Counsel
NL Industries, Inc.
445 Park Ave, Suite 1500
New York, New York 10022
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XXII. RESPONSE AUTHORITY

Except as provided for in Paragraph XVIII of this

Consent Decree, nothing in this Consent Decree shall be deemed

to limit the response authority of the United States under 42

U.S.C. §§ 9604 and 9606.

XXIII. MODIFICATION

Except as provided for herein, there shall be no

modification of this Consent Decree without written approval of

all Parties to this Consent Decree. If all Parties do not

approve, the Party seeking the modification shall petition the

Court and shall have the burden of establishing the necessity of

the modification.

XXIV. PUBLIC PARTICIPATION

The united States shall pUblish a notice of this

Consent Decree and the availability for review and comment upon

its lodging with the United States District Court as a proposed

settlement in this matter.

The united States will provide interested persons with

the opportunity to file written comments during at least a
22

thirty (30) day period following such notice. In addition, the
23

24

25

26

27

28
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United States intends to hold an informal pUblic meeting in

Portland, Oregon, during this period to receive either written

or oral comments. settling Defendant shall have the right to

provide information at such meeting. The United states will

file with the Court a copy of any comments received and the

responses of the United states to such comments.
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After the closing of the pUblic comment period, the

united states will review such comments and determine whether

the comments disclose facts or considerations which indicated

that the proposed Consent Decree is inappropriate, improper, or

inadequate, and that the Consent Decree should therefore be

withdrawn. Should the Consent Decree be withdrawn, the United

states shall inform the other parties as to the basis for the

withdrawal and any modifications necessary for consent to a

settlement.

xxv. COMMUNITY RELATIONS

Settling Defendant shall cooperate with U.s. EPA in

providing information to the public. As requested by U.S. EPA,

Settling Defendant shall participate in the preparation of all

apprnpriate. information disseminated to the public and in public

meetings which may be held or sponsored by the U.S. EPh to

explain activities at or concerning the Facility.

XXVI. NON-ADMISSION

Entry into this Consent Decree shall not constitute an

admission, adjudication, or waiver of any right or defense of

Settling Defendant with respect to any present or future

liability for conditions at or near the Site; or of any fact or

conclusion of law arising out of any present or future alleged

liability for conditions at or near the Site; or evidence of any

wrongdoing or misconduct or liability to any person on the part

of Settling Defendant, its officers, directors, agents,
CONSENT DECREE - Page 40
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servants, employees, successors, contractors and assigns, and

any persons, firms, subsidiaries, divisions, and corporations

acting under or for them. Nothing in this Consent Decree shall

constitute an admission of liability by settling Defendant for

any purpose.

XXVII. EFFECTIVE AND TERMINATION DATES

A. This Consent Decree shall. be effective upon the

date of its entry by the Court.

B. When Settling Defendant determines that it has

completed the Work required pursuant to this Decree by settling

Defendant, it shall submit to U.S. EPA a Notice of Completion

and a final report as required by the Work Plan. The final

report must summarize the Work performed, any modification to
.

the Work Plan, . and the.performance l.evelsachieved. The summary

shall include or reference any supporting documentation.

Upon receipt of the Notice of Completion, the U.S. EPA

shall review the accompanying report and any other supporting

documentation. The U.S. EPA shall issue a certification of

Completion upon its determination that (1) Settling Defendant

has satisfactorily completed the Work, required pursuant to this

Decree by Settling Defendant, and (2) all stipulated civil

penalties required to be paid under this Consent Decree have

been paid in full by Settling Defendant or excused by the U.S.

EPA.
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Its: Assis nt Attorney General

/?8i

I

II.

-,. ...... ~- :

,

; \

Land & Natural Resources

UNITED STATES ATTORNEY

By: ~c:k

By the signatures below Plaintiff's consents 'to
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Its: Assistant United States Attorney

Date: (jad/j/fdf

By:

Date:

Its:

By:

Date:

/ : .
By· . 1: ;', i\
DONALD IcARR ..

1\ r .Date: ' . : ';

UNITED

Date:

this Consent Decree is hereby given:
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NL Industries, Inc.
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Date: 3/.w/et?

The undersigned represents that she is authorized to
sign this Consent Decree on behalf of NL Industries, Inc., the
Settling Defendant. The undersigned Settling Defendant hereby
consen~to the foregoing Consent Decree in U.S. v. NL
Industries, Inc.

(}~D~
a~D. "SlIlith
Associate General Counsel

By:
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TO:

FROM:

SUBJECT:

DATE:

File

John pittman

Phone .call with David Hunt

November 22, 1988

On Tuesday, November 22, 1988, telephone contact was made 'wi'th
David Hunt, former Director of POC (Portland Oevedopment
Commission) during the early negotiations between the" city ,of
Portland and Wacker to negotJatethe location of Wacker
facilities in Portland. It was explained to Mr. Hl;1nttllat Wacker
was gathering information to sa,tisfy the requirements for an
innoceilt purchaser'of this'property.becaUse ofthe:t'riV:01v~~entof
the North Doane Lake area through EPA and DEQ. ' Afte~,e>cpla:iIi:i.ng
our situation to Mr., Hunt, he indicated that he was;neither aware
of the Gould 8'iteproblems or' any coal tar concamf.naties .from
Northwest Natural Gas.

I indicated that our coun'sel,would be in Portlal1d on Monday,
November 28 and asked if. any further questions came up if he
would be willing to discuss this situation. Mr. aunt indicated
that he had bad experLences with lawyers and was not willing to
spend any time or get involved in a situation that would not
provide income on his behalf. He also indicated that/ during the
time he was Director of PDC, he spent many sessions before the
city Council trying to justify the concessions given to Wacker to
bring them into Portland and that he left this position in 1980
to get out of the political arena. He also felt that he was not
properly thanked by Wacker after they had been located here after
all the effort he had given.

As a result, the only way that he will provide information on
this SUbject is if he is subpoenaed. with that, I thanked him
for his time and concluded the conversation.

JLP:bw

SCOEPA00015413



STOEL RIVES BOLEY
JONES&CREY

ATTORNEYS AT LAW

SUITE 2300
STANDARD INSURANCE CENTER

900 SW FIFTH AVENUE
PORTLAND, OREGON 97204-1268

Telephone (503) 224-3380
Telecopier (503) 220-2480

Cable Lauvport
Telex 703455

Writer's Direct Dial Number

294-9213

February 12, 1988

ffi1~©~~~~[Q)
~~@ON~~~~U\lJ~

FESts 1988
J.I1o~
W&lleCf@V'9'~k

Mr. Edmund L. Bolin
Northwest Natural Gas Company
22Q NW Second Avenue
Portland, OR 97209

Mr. Roger Sherwood
ESCO
PO Box 10123
Portland, OR 97210

Mr. Jordan Dern
Keystone Environmental Resources
436 Seventh Avenue, suite 1940
Pittsburgh, PA 15219

Mr. George Markwood
Pacific Northern Oil Company
7900 NW st. Helens Road
Portland, OR 97210

Mr. Larry Patterson
Pennwalt Chemical Corp.
6400 liW Front Avenue
Portland, OR 97210

Gentlemen:

Mr. John pittman ../
Wacker Siltronic
PO Box 03180
Portland, OR 97203

Mr. Robert Ferguson
Rhone-Poulenc
PO Box 10224
Portland, OR 97210

Mr. Jim Tracewski
NL Industries, Inc.
Hightstown, NJ 08520

Mr. Roger Neu
Schnitzer Investment Corp.
3200 NW Yeon Avenue
Portland, OR 97210

This will confirm our scheduled meeting for Tuesday,
March 29, 1988, to exchange data and discuss the technical
aspects of the proposed expanded DEQ/EPA groundwater stUdy for
the northern Doane's Lake area. I have arranged for the use of
our 24th floor north conference room and we will begin the
meeting at 9:00 a.m. At that time we can decide if we wish to
break for lunch or have sandwiches brought in.

PORTLAND,
OREGON

WASHINGTON COUNTY, BELLEVUE,
OREGON WASHINGTON

SEATTLE,
WASHINGTON

VANCOUVER,
WASHINGTON

ST LOUIS,
MiSSOURI

WASHINGTON,
DISTRICT OF COLUMBIA

SCOEPA00015414



Bach

yours,

STOEL RIVES BOLEY
JONES & GREY

Messrs. Bolin, Pittman, et al.
February 12, 1988
Page 2

We trust that each party will bring sufficient copies
of its response to the CERCLA § 104 letter we were told to
expect at our meeting with Fred Hansen on February 11, and
coples of at least the executive summary of any groundwater
studies that each party may have already undertaken on its own
property.

We are looking forward to seeing all of you again next
month. If you have any questions or comments, please feel free
to call me.

verl1trUlY

{Ltd--
Richard D.

RDBS.030:twa
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RECEIVED
ENGINEERING

JUL 11988

John L. Pittman

Phone: 412/227-2694 436 Seventh Avenue, Suite 1940, Pittsburgh, PA 15219WackerF:§!I!r2Jl!&_2436

June 14, 1988 CERTIFIED MAIL
Return Receipt
Requested

Dear Mr. Bolin:

Mr. Ed Bolin
Northwest Natural Gas
220 N.W. Second Avenue
Portland, OR 97209

Following the conference calIon May 23, 1988, with u.s. EPA and
Oregon DEQ and the subsequent conference among the Doan Lake
PRP's, I took your proposal for the funding of an outside
consultant to review records and prepare a work plan back to
Koppers' management. In light of the discussion with u.S. EPA,
Koppers' position remains that it should not be asked to
participate in funding the preparation of the work plan for the
reason stated in my letter of April 7, 1988, a copy of which is
attached for your convenience.

Once again, we reiterate that this position neither precludes nor
commits Koppers to future participation but that active
participation at this time is inappropriate. Koppers remains
willing to sit as an observer to the committee.

sincerely yours,

Senior Program Manager
Koppers Industrial & Foundry Products

JMD/mrw
Enclosure

cc: William Farran III
Roger Sherwood
Tom McGrath
John L. pittman
James Tracewski
Richard Bach
Robert Ferguson

- Rhone Poulenc, Inc.
- ESCO Corp.
- Schnitzer Investment Corp.
- Wacker siltronic Corp.
- NL Industries, Inc.
- Stoel Rives Boley Jones & Grey
- Rhone Poulenc, Inc.
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.Phcne: 412/227-2694

•......~.r :.······<:.···<.'··:.··;:·r;
> KEYSTONE

..... ENVIRON~ENTAL~ES~~~CES'JN~.
. ..' .... ' .

436 Seventh Avenue, Suite 1940, Pittsburgh, PA 15219

, .. ":',".

: .:.. '

:,"

Fax: 412/227-2436 .:

April 7,' 1988 CERTIFIED MAIL
Return Receipt .
Requested

Dear Ed:

Mr. Ed Bolin
Northwest Natural Gas
220 NW Second Avenue
Portland, OR 97209

Following our meeting on March 29, 1988, I took the committee
proposal of hiring a consultant for the purpose of reviewing
existing data to Koppers management to determine their
willingness to participate in this early phase of the study.
After careful consideration, Koppers feels not only that it
should not participate but also that it should not be even asked
to participate for a number of reasonSj including, but not
limited to the following:

1. Koppers area is small - It occupies only about 4 acres of
the proposed 400 acre study site.

2. Its history is short - Koppers began operation in 1966. For
most of its life it has served as a short term storage
terminal.

3. No data is available - Unlike many of the other
. participants, no studies have been performed on Koppers
site,' thus there.is no benefit to Koppers of the data

... reduction effort by CDM.,
J • .

4•. The Koppers site is simple.. The development of a work plan
for'the Koppers site alone would be done by assembling
existing.protocols. There is or no benefit to preparing a
work plan prior to meeting with U. S •.EPA.

This positi~n does not fore~loseKopp~rslimit~dparticipation in
. the' future private investigation at the site 'nor does it commit

.. :Koppers to such participation, but only addresses the issue at
.' .. :.·.hand•. Koppers is willing to sit as an observer to the .committee

.:' .' ..': and offer its environmental expertise but doe's not feel that its
..' ..·financiCl:l participation is .appropriate .at this time.

," ..' ;...:.
,'. . : .... .....

".' . .; .. ',

\ ".

".', :" " ....

", " ~. ....
.. ' ". :.....

..
~ .....

-, :. ~ . . ;.:. ",

. ,
. ..,' -." . -, ,".~ : ...' ": ... '

. '. . '.' .

~ .:" .....-

'.':':

..... .; '.
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····Page 2 " .
'. Mr. Ed Bolin····..

Northwest NaturalG~s
·.·April7, 1988

"_.' ...': ."'

'.'..

AYthough they were not available at the meeting, we would
appreciate receiving copies of the responses to the 104 letters
that were made by each participant. Please let me know if that
presents a problem. We look forward to our continued cooperation
toward the resolution of this matter.

Sincerely,

Jordan M. Dern
Senior Program Manager
Koppers Industrial & Foundry Products

JMD/mrw

' -, '".:

;.

cc: William Farran III
Roger Sherwood
Tom McGrath
John L. pittman
James Tracewski
Richard Bach
Robert Ferguson

I

. I

Rhone Poulenc, Inc.
ESCO Corp.
Schnitzer Investment Corp.
Wacker siltronic Corp.
NL Industries, Inc.
stoel Rives Boley Jones & Grey
Rhone Poulenc, Inc.
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RECE~VED
..I'M F:WCiORBO

JUN 141998

WACKER SILTRONIC CORP,

U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 SIXTH AVENUE

SEATTLE, WASHINGTON 98101

May 25, 1988

REPLY TO
ATTN OF: HW-1l3

Wacker Siltronic Corporation
nOel N.W. FI"6flt A'i-enue P.O.13ox Ojle-O
Portl and, Oregon 97229 Q-7230

Gentlemen:

The U.S. Environmental Protection Agency (EPA), through its contractor,
Ecology and Environment, Inc. (E&E), has completed the Preliminary Assessment
of the Wacker Siltronic facility. A copy of the report is enclosed.

Based on this assessment and other pertinent information, EPA finds that
no further action under the Superfund pre-remedial program is appropriate.
However, the facility will continue to be assessed as part of the Doane Lake
investigation currently ongoing by EPA and the Oregon Department of
Environmental Quality.

If you have questions regarding report content or planned actions, I may
be reached at (206) 442-2722.

Sincerely,

Deborah Flood
Environmental Protection Specialist
Superfund Response &Investigations Section

Enclosure

cc: Al Goodman, EPA-ODD
Mary Wahl, DEQ (2 copies)
Art Bloom, Multnomah County Health Department
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PRELIMINARY ASSESSMENT REPORT
WACKER SILTRONIC CORPORATION

PORTLAND, OREGON

TOO FlO-B709-17

Report Prepared by: Ecology and Environment, Inc.
Date: October 19B7

Submitted to: J.E. Osborn, Regional Project Officer
Field Operations and Technical Support Branch

U.S. Environmental Protection Agency
Region X

Seattle, Washington

Intemational Specialists in the Environment

ecology emd environment, ine,
101 YESlER WAY. SEATTLE. WASHINGTON, 98104, TEL. 206/624-9537

recycled paper •
I
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<ecoJlogy and environment, inc.
101 YESLER WAY, SEATILE, WASHINGTON, 98104, TEL. 206/624-9537

International Specialists in the Environment

MEMORANDUM

DATE: November 9, 1987

TO: John Osborn, FIT-RPO, USEPA, Region X
~ ~

THRU: David Buecker, FIT-OM, E&E, Seattle ~

FROM: Timothy L. Syverson, FIT-SM, E&E, Seattle~

SUBJ: Preliminary Assessment Report for
Wacker Siltronic Corporation
Portland, Oregon

REF: TOO FIO-8709-17

CC: Deborah Flood, HWD-SM, USEPA, Region X
Jeffrey Villnow, FIT-PM, E&E, Seattle
Thomas Tobin, E&E, Seattle

1. Introduction and Purpose of the Preliminary Assessment:

Pursuant to U.S. Environmental Protection Agency (EPA) Contract
No. 68-01-7347 and Technical Directive Document (TOO) FIO-8709-17, Ecology
and Environment, Inc. (E&E) conducted a Preliminary Assessment (PA) of the
Wacker Siltronic Corporation in Portland, Oregon. The PA represents the
second of a three-step assessment process which begins with Site Discovery
and concludes, if necessary, with a Site Inspection. The assessment pro
cess, in general, is intended to identify, compare, and rank the potential
hazards associated with a particular site relative to other sites across
the nation for the purpose of identifying priority sites requiring remedial
responses. It does not include extensive or complete site characteriza
tion, contaminant fate determination, or quantitative risk assessment.

The Wacker Siltronic Corporation Site PA was conducted to identify
potential public health and/or environmental hazards related to the site
and, if present, evaluate the need for additional investigative action. The
PA is based on data derived from available files pertaining to the site,
and conversations with state and local officials (1-19). Information
developed during the PA is summarized in Appendix A on EPA Form 2070-12.

recycled paper

SCOEPA00015421



Preliminary Assessment Report
Wacker Si1tronic Corp.
Page 2

2. Information Obtained During the Preliminary Assessment:

o Site Location and Description - The Wacker Siltronic Corporation
Site is located at 7200 N.W. Front Street, in the northwest portion
of the City of Portland, in Multnomah County, Oregon (Figure 1).
The 85 acre Wacker Sil tronic Site is bordered on the east by the
Wi11amette River, on the west by Highway 30 (St. Helen's Road), on
the north by Koppers, Inc. and Northwest Natural Gas, and on the
south by the Burlington Northern Railroad Bridge. Wacker has a
processing plant and offices in two buildings adjacent to the
river, and a wastewater treatment facility along the northwest
boundary of the property (Figure 2). A Portland General Electric
(PGE) substation is located between the treatment facility and the
process building. The southwestern portion of the site is undevel
oped, but is the proposed location for Wacker's Po1ysi1icon Plant.
Access to the site is limited due to the site's close proximity to
the river and the railroad grades that border the site on two sides
(Figure 3). The active portions of the site are fenced, and the
area is patrolled by private security personnel.

o Site Histor / Potential Problem s at Site - The Wacker Si1tronic
1 e 1S ocate tn t e nort west in ustr ie l district of Portland

(Figure 3) commonly referred to as "Doane vs Lake". The Doane's
Lake area previously included two lakes: Doane's Lake to the north,
and Guil d Lake to the south. Near the turn of the century, the
area was filled with dredge sands and mud from the Willamette
River, and industrial wastes to provide additional land for devel
opement (1). The land now owned by Wacker is a portion of the old
Portland Gas anQ Coke (PG&C) site. The PG&C plant was in operation
from 1913 to 1956. Since 1956, the PG&C property has been owned by
Northwest Natural Gas (NNG) (2). In 1976 Wacker purchased the
southeast portion of the property, and began construction of their
facility (1).

The Wacker Siltronic Corporation manufactures sil icon wafers used
in the production of integrated circuits. The plant grows and pro
cesses single crystals of silicon from high purity polycrystalline
silicon. The Wacker facility is listed under the Resource Conser
vation and Recovery Act (RCRA) as a generator of industrial wastes
(3). The facility has an NPDES permit for the processing and dis
charge of wastewater to the Wi11amette River, and an air contami
nant di scharge permit. Both permits are issued by the Oregon
Department of Environmental Quality (DEQ) (4, 5).

Currently, the Doane Lake area includes a number of industrial
plants including Gould Battery, Pennwalt, Rhone-Pou1enc, Koppers,
Inc., Northwest Natural Gas, and an ESCO landfill. These companies
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Preliminary Assessment Report
Wacker Siltronic Corp.
Page 3

have produced or handled numerous toxic materials over the past 40
years, including creosote, f1arrmable hydrogen gas, hydrochloric
acid, and dioxin.. tainted chemicals (6). The Gould Battery site is
listed on the EPA's National Priorities List.

The Doane Lake Area has a history of waste disposal problems. Prior
to regulatory action by the Oregon Department of Envirornnental
Quality (DEQ) and the EPA, wastes from local industry were dis
charged to the air, to the ground and surface water, and landfilled
in the immediate area (1). Wastes from the old PG&C plant's pro
duction of coal gas were 1andfilled on the lots now occupied by
Wacker and Koppers (l) (Figure 3). DEQ has identified abandoned
coal tar disposal pits on the Koppers Site, but the history and
extent of past waste disposal on the Wacker Site has never been
deta il ed (7).

Wacker Siltronic discovered oil in the ground water and soil of
their property twice since 1976. In 1979, oil was found in two
excavations in the northwest corner of their property adjacent to
the Koppers Site. The oil seepage was contained, and thought to be
isolated to the northwest portion of the site (8). Test borings in
1985, for a proposed plant expansion, encountered petroleum prod
ucts, coal tar, and pesticides at 7 locations in the western por
tion of the site (9). Generally the contaminants were encountered
at depths of 10-20 feet below ground surface, and did not appear to
be migrating toward the river approximately 1,400 feet to the east
(6, 9). Analyses of ground water samples from monitoring wells
completed in the test borings detected low levels of volatile
organics and base neutral extractables (10). Wacker proposed that
the low levels of contaminants posed no threat to human health or
to the environment, but the DEQ did not agree with their assessment
and is requesting further work at the site (10, 11).

The Wacker Siltronic Corporation has had at least six incidents
since 1976 involving the discharge of hazardous materials from
their facility. These discharges have included chromic acid
(07/80, 12/80,05/84), TCE (12/83, 12/84), and wastewater (06/87).
Contamination of soil, ground water, and surface water have
resulted from these spills or leakages at the Wacker facility (16,
17, 18, 19). The cumulative effect of on-site spills of hazardous
materials by Wacker is unknown.

Currently, Wacker Siltronic, Koppers Inc., and Northwest Natural
Gas are working under DEQ guidance to develop a plan for a compre
hensive study of past practices in the North Doane's Lake area
(sites north of the Burlington Northern Railroad bridge) (12).
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Preliminary Assessment Report
Wacker Siltronic Corp.
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o ~1sical Environment - The Wacker Site is located adjacent to the
IDtamette Rwer at an elevation of 10-25 feet above mean sea
'eve'. The immediate area ;s generally flat. but th@ bluff~ to the
east across St. Helen's Road rise to 1,000 feet. The site is
underlain by river sediments and mechanically deposited fill. The
depth to ground water beneath the site is less than 10 feet below
the ground surface (9).

In the Portland area the Willamette River flows north-west and is
extensively used for commercial shipping and recreational purposes.
Recreational activities on the river include boating and sport
fishing.

Drinking water for the site area is provided by the City of Port
land. The primary source for the Portland public water supply is
the Bullrun Watershed located approximately 27 miles east of the
city. The city has a secondary source of water from a field of
26 wells located along the Columbia River approximately seven miles
northeast of the Wacker Site (13).

The Portland area has a mild climate with wet winters, and warm dry
summers. Total annual precipitation is about 40 inches, and the
annual lake evaporation is about 26 inches (14). The one-year 24
hour rainfall for the Portland area is 2.5-3 inches (15).

uantities, and Characteristics - Hazardous materials
at the Wacker Site lnc ude both wastes from past disposal practices
in the site area, and wastes generated by current Wacker oper
ations. The petroleum products, coal tar, and pesticides found in
the 1985 soil borings represent past disposal at the site or con
tamination from adjacent sites, because Wacker1s operation has
never handled these substances.

As a regul ated RCRA generator, Wacker $i ltroni c generates three
waste streams during the normal course of business: waste freon,
waste trichloroethylene (TCE), and chromic acid sludge (3).

TCE is used to clean silicon wafers before a wax coating is
applied. Currently about 4,000 gallons per month of waste TCE is
recycled through Van Waters and Rogers, a DEQ approved facility.
Waste TCE is pumped from the process building to an outside holding
tank. This tank and other waste tanks are equipped with level indi
cators, and are diked to contain spills and leakage (3).

Waste freon is generated in Wacker's silicon wafer manufacturing
process. Currently five to ten, 55 gallon drums per month of waste
freon are sent to McClary Columbia (also a DEQ approved facility)
for recycling. The waste freon is also stored in an outside ster
age ta nk (3).
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Chromic acid is used during the etching of silicon wafers. Waste
chromic acid is pumped from the processing plant to a treatment
building where the acid is neutralized and reduced to trivalent
chrome. The liquid portion is pumped to Wacker1s wastewater treat
ment unit (WWTU). The sludge is dried and sent to Chem Security
Systems Incorporated for disposal. Wacker generates approximately
one, 55 gallon drum of sludge per month (3).

Wastewater from Wacker's processing plant is sent to the WWTU, and
then discharged to the city sewer system or to the Wi1lamette River
under NPDES permit (4).

o Pollutants, Mobilization, pathwa~s, and Risks- Common characteris
bcs of the chelmcal const,tuen s of petroleum products found at
the Wacker Site include high chemical stability, low water solubil
ity, low vapor pressure, and a high affinity to soil (7). As a
result, these substances are relatively immobile in the subsurface
environment. Subsurface contamination by petroleum products
may have a long term affect on soil and ground water due to their
high organic content and low solubility (7). The 1985 soil borings
and ground water analysis confirm the presence and persistence of
materials disposed at the site during past industrial practices.
The effect of these contaminants on the public health and the envi
ronment is unknown.

The site has a history of soil, ground and surface water contamina
tion, and there have been reports of skin and eye irritation due to
air-borne contaminants (11). The site is composed of fill material
of unknown penneabi1ity. The contamination of soil and ground
water does not pose a direct threat to local drinking water sup
plies. However, the site's close proximity to the Wi11amette River
makes the potential for contamination of the river by surface run
off or seepage through the soil high. Any releases to the river
pose a direct threat to the environment, and an indirect threat to
the large population using the river for recreation.

3. Priority Assessment:

No further action is appropriate by the pre-remedial program. How
ever, the site should continue to be assessed as part of the Doane Lake
Investigation.

4. Follow-up Recommendations:

The Wacker Si1tronic Site is located in a heavily industrialized area
with a long history of waste disposal problems. Based on the fact that
there is no target population drinking ground or surface water in the site
area, and the on-going monitoring of the site by DEQ under RCRA, no further
action under CERCLA is recommended. Results from this PA are in agreement
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with DEQ' s recommendation that a comprehensive study is needed to charac
terize the extent of contamination at the Wacker Siltronic Site, and in the
N6rth D6ClM Laks Ar~a. Th~ ar~a-w;d~ study shoutd targ~t both past and
present waste handling practices to assess the potential impact of site
contamination on the Willamette River, and the threat to human health dur
ing any future construction in the area.

SCOEPA00015426



WACKER SILTRONIC CORP.

o 2500 5000_ _ Nill

scale In feet

10000
• N +

N
WASHINGTON

FIGURE 1
LOCATION MAP
WACKER SILTRONIC CORP.
Portland, OR

, eco/ocw & envfronment Inc.
!JoO: F10-870e-17 lWairto SltCil: OR 0192

'Drawn b)C B.T. TDats 10/28/1987

NEVADA

OREGON

Portland

CAUFORNIA

SCOEPA00015427



•II
II

I'
I •

""""
"'."""
~
10,

oc
:J

- - _..'"-- -- .. ---.-

PARKING

Willomette RiYef

HEADQUARYERS

_.- -- --.,- .,-""-,- '.-:=.-.: - -_...----

PROCESS BUllOtNG

..,. --- ._-
"~ --=--::

~~-_.

If..,...
••.'".:

It

""I',:,,
I,,

. I,
I
6,,,

I
I
I

--- ------------------------------ .
UTILITY EASEMENT :

I: ( 00--------------------------- i
\ I -0- !
,
~ostewoter 'reatment .:1
. ~ PROPOSED POLYSILICON PLANT

">" .~ j
$1. A.t_" .;...,......'.::~, ,-'':_~---- "

••'. - ..........-.... .»:: ,
1)$6 ..., ........---- ,

'("<>Oct '-":':':_ ~ ,""",/-:...-................. ,-...:::-
--':.::.:... -

, ~,-' ",,,,,,,;

~~----- .",-",,,,
~ ---------

o 200 400_w··....Ne

scale In feet

800
3M#·

ecolo &: ~nvironm~nt" Inc.
!Job: F10-8709-17 ~to SiIta OR 01e2
era- b)C· B.T. Data 10/28/19Q7

Source: CH2M Hili

FIGURE 2
SITE MAP
WACKER SILTRONIC CORP.
Portland, OR

SCOEPA00015428



.~
, .

. . ;.....'->:.-~_...\... . .:'
\:.-~

.~/

.>://
.~

-.. -. -:-.--:-: . . . .

~;--/';
-.:
CD

10

c:
.c
o..,

...

.. ' .~-----:-~:-~
-~ 1_________ 1- - - - - - - --I

. ~;------- . i .~ .

..aE11E \ ~ •IV' - I PENNWAlT CORP. I
WU.,l." WACKER • i L '

{ \ ~ _ ' SILTRONIC CORP. "\- - - - - - i .---'.
L vr . \ · ESCO' I \

~
I \ \ ,LANDFIUI'L_. . , N.W. NATURAL GAS , ,~, I \

- I ,- - - \ J '. , I I GOULD \
. - - - -, Ar •• For Futur. ~.." , IBATTERYL...----..--.--t---------.---...........-L. .......".~ , KOPPERS. \ Wactlar ptant Eapanolo",' ,'Doa",,', ~ <, I -,- - - - - - - ..

----.L--"1[~Si:_ii~;;;-Ai~~::::-:::::::-~.;...- ~ __ ' , »: L. Ira: 'I RHONE-POULENC IN.W. St. Helene Rd IHlgh.... 3 ~.~. - - - - - __ - ' .... ' _ ,
• - Y 0 ---------

Burllnton Northern Railroad

LEGEND

Proparty line

o 800 1000

scala In feat

2000
, J QOO/~y ~ ~\A'f'Mffl~t" Inc.

~ 1F10-0700-1I7 I~ 2Ita 00 01e2
~II... ~.T. 1Dft:x 10/27l1eQ7

F~GURE 3
VICIIi\UTY MAP (1gS3)
WAC~R SOLTRONIC CORP.
Portland. OR

SCOEPA00015429



REFERENCES

1. Memo from F. Hansen to Governor V. Atiyeh, June 19, 1985. ODEQ Site
Fi1es.

2. Wi11amette Week, Vol. 11, No.4, August 8-14, 1985. Portland's Toxic
Armpit. USEPA Region X, Gould, Inc. Superfund Site File.

3. Memo and RCRA inspection checklist from E. Woods to File, September 4,
1987. ODEQ Site Files.

4. Correspondence from F. Hansen to J. Pittman, February 18, 1987. ODEQ
Site Files.

5. Correspondence from M. Tilson to G. Davis, February 11, 1987. ODEQ
Site Files.

6. The Oregonian, June 24, 1985. Wacker plant deferment points to other
problems. USEPA, Region X, Gould, Inc. Superfund Site File.

Pre1 iminary Assessment
TOO F10-8709-09, Draft

Ecology and Environment, Inc. (E&E), 1987.
Report for Koppers Site, Portland, Oregon.
Copy.

Memo from S. Carter to File, February 12, 1979. ODEQ Site Files.

CH2M Hill Northwest, Inc., June 1985. A Preliminary Report Soil
Investigation for Proposed Po1ysi1icon Plant, Wacker Siltronic Corpo
ration, Portland, Oregon. ODEQ Site Files.

10. Memo from C. Humphrey to P. Storm, October 23, 1985. USEPA Region X,
Gould, Inc. Superfund Site File.

7.

8.

9.

11. Personal Communication, Tom Miller, ODEQ, October 20, 1987.

12. Memo from R. Bach to F. Hansen, July 14, 1985. ODEQ Site Files.

13. Personal Communication, Todd Hunphrey, Engineer, City of Portland,
October 28, 1987.

14. U.S. Department of Commerce, NOAA, Climatic Atlas of the United
States, 1968.

15. U.S. Department of Commerce, Rainfall Frequency Atlas of the United
States, Technical Paper No. 40, 1963.

16. Correspondences from J. Ellis to S. Carter, July 14, 1980 and December
22, 1980. ODEQ Site Files.

17. Correspondences from G. Carr to C. Clinton, January 6, 1984 and June
4, 1984. ODEQ Site Files.

10

SCOEPA00015430



REFERENCES (Cont.)

18. Correspondence from J. Gillaspie to J. Ellis, April 16, 1985. ODEQ
Site Files.

19. Correspondence from M. Tilson to G. Davis, July 2, 1987. ODEQ Site
Fi1es.

/1

SCOEPA00015431



APPENDIX A

EPA fORM Z070-1Z

JJ-,

SCOEPA00015432



POT E N T I A L H A Z A R D 0 U S ~ A S T E SIT E
PRE LIM I N A R Y ASS E SSM E N T

PART 1 - SITE INfORMATION At() ASSESSMENT

t1 C.~ne

t:l E. Municipal

(specHy)

tj D. other Contractor

I4uItnolllah

( )

t1 C. County

97229

t1 C. State

tt G. Lhkno","

HighM8Y JO becomes St. Helens Ros:cl. \1llCker is loc
He lens Roej past the rail ros:cl bridge ltnd 1 Illile S£

OR

a app y
B.Lhcontrolled Waste Site (CERCLA 103c)

Date Received: 06 / 14/ 85
Month Da Year

t1 A. EPA t1 B. EPA Contractor t:l C. State

! tl E. Local Health Official tl f. Other ...,.=~~~----

Contractor Names(s): ---------------------

Longitude

( agenc y n_e)

Date / /
ROnEh 08y Year

tj Yes

IjNo

Lhknown Present t:J Unlcnom
(nch Year

including petroleUlll prodU::ts, coal tar,
2,4-dichlorophenol; 2,4-0; lead; benzene

River and potential direct contllCt to ~rker8 du

H D. N:me
(tJo'further action needed I

lete current dis sit ion f

. ne

E&E Inc.
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1. lut.1'l 1J 1 \.." lUI'l
POT E N T I A L H A Z A ROO U 5 \'4 A 5 T E 5 I T E 01 State uz SHe 1furrib

PRE LIM I N A R Y ASSESSMENT OR oo9625J737
PART 2 - ~ASTE lfiFORMA TION

'rr , WASTE STATl:). QUANT.LI.Ll:l. AM) .Rl::» 1 .Ll,;::»
Ul rnyslC8J. X8t.es

apply)
lJZ Waste lo'Jant lt y lit :llte u,} "aste l.naracterlstlCS ~ Oleck all tnat apply)

(Cleck all that (Measure of ~aste qUlWlti-
t! A. tJE. ttl.OE.

ties must be independent) Toxic Soluble Highl ytJ A. Solid Slurry
tl B. t1 f. Infectious tJ J.

Volati
Tons Corrosive Explo8t:J B. Po~er, Fines t! f. Li~id

Cubic Yards Unkno., t1 C. Radioactive t:l G. flllllllllable OK. Reseti
fj C. Sludge tj G. Gas

No. 0 f DrlJlls tj D. Persistent t] H. Ignitable tl L. InCOlllI=t! D. Other Unknown
tJ M.

ible
(SPecify) ~KNOWN ~t

ADDlie
-In. \IIASTE YPE

Cateaory Substance Name 01 Gross AlIQuot 02 Unit of Measure OJ COIIIIIenta
UlOUStrlal _ates 81ld sp1l1sge

SlU Sludae Unknown incluHng petroleum p;roducts, coe
tar, and pestic ides. Materials

OLW Oily Waate Unknown disposed of on site pr lor to ol;1"\e
ship by \'IaclGlr.

SOl Solvents Unknown ·Current \l8ste generated on site
includes Trichloroethylene, freon

PSD Pesticides Unknown and Chro.ic Acid.

OCC Other Organic Chemicals Unknown

IOC Inoraanic Chemicala

ACO Acids

BAS Bases

~S Heavy Metals
.LV. ::iUI:i:lIANl:l::i ~::iee Apaenellx tc r most treQUentl clteo \..,,:) NunDerS}

U6 Measure
01 Cateoorv 02 Substance Name OJ CAS Nunber a. Storaae/DisPOsal Method 05 Concentration Concentrat.. "aste Irlchloroethvlene KecYCleo tnrougn van"aterl 4.UUU aal

8f1CI 1(0( er s , oar montt

.. waste t reon KeCyC.LeO tnrougn 1"lC\.1ary ) - lU ell
l:oluaD1a. oar lilonU

.. l,;nrom1c ACla I 1'C1e1 1S neut r ai rzec aoo Z - } drt
reeluceel to l:r+}. L lQUle1 -per year
tractIon IS pumpea to tne
wastewater treatment unlt
:)luoae IS orlea ana sent
to ArllngtOn.

NOTE: Wac.er has a wastewater treatment unlt ~ n IV} on Ite. ""I v 01scnarge to tne CIty sewer ana tnE IU.1.18llle t t e
K1ver are include uooer Nru::» l'e1ll1t • .,.,,1./ raauec DY toe uregon ut.w.

V. H.lD::i I U\..I\ ~:lee x tor l:A::i NUIIDt raj

Cateoory 01 feedstock Name 02 CAS Nunber C.teoory 01 feedstock Name 02 CAS Numt

fDS fDS

fDS fDS

fDS fDS

fDS fDS
VI. Ut IIUN ~l:1te scec ir rc reterences e.o.. state t l.Les. samp.Le ana. YS1S. reoort-sT

Oregon Department of Environmentsl \)Jality, RCRA Generator Inspection, 09/04/87.
CHfM Hill Northwest, Inc.; A Preliminary Report Soil Investigstion for Proposed Polysilicon Plant, I1seker
S1 tronic Corporation, Portland, Oregon, 06/85.

1'-1
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1. IIJt.N I il." iUN
POT E N T I A l HAl A H 0 0 ~ S 'N Il, S r t " I I .II . ~.i : 11,_ llte I'O.JIIlbe

PRE LIM I N A R Y ASS E SSM E N T OR 0096253737
PART 3 - DESCRIPT ION OF' HAZAROOUS CONDIT IONS AIID INC IDE NT S

11. UM. I 1UI'l:J AMJ II:»
approx. 1'l40 a tt Potential t:] Alleq01 ~ A. Ground Water Cont_ination 02 ~ (])served (Date: to Present )

OJ pulation Potentially Affected: Unknown 04 arrative Description

Disposal of pstrolelJll products, coal tar, and pesticides during industrial activity in the North Doane Lake srea.
Recent spills (post 1980) include Trichloroethylene (TcE) and Chraaic Acid. Sampling (1985) of shallo~ lIlonitorin
\::alla «40') in the lIldeveloped southem portion of the aite detected low levels of semi-volatile organica. Capt
to ground water ia < 15 feet.

01~ 8. StJrflllCe Water Cant.ination 02~ (bserved (Date: 1980 - Present ) tl Potential tj Alleg
OJ opulation Potentially Affected: Unknown 04 arrative Description

The site is adjacent to the Willllllette River. Leakage and spills at the Wacker facility enter the river via out.f
frOll the plant's wastewater treatment lI1it. Documented spills of hazardous mater ials to the river include: Chro
Add (07/80, 12/80, and 05/84); TCE (12/83 enid 12/84); and wastewater (06/87).

01~ C. Contllllination of Air 02~ (bserved (Date: Unkno~Pre8ent) oPotential tj Alleg
OJ pulation Potentiall y Affected: Unknown 04 rrative Description

The \1acker facility has an Air Contllllinant Discharge Permit ('26-3002) issued by the Oregon [)[Q. Hol'Iever, there
reports of odors and skin irritation from flJDes originsting from wastes land filled et the site and in the sdjacer
Doane Lake.

01 ~ D. Fire/Explosive Conditions 02 g (bserved (Date: ) t:! Potential tl Allel;
OJ opulat ion Potential 1y Affected: Unknown 04 arrative Description

PetroleUlll prodl.Cts of an IIlknOWl type and quantity have been landfilled at the site.

01~ Eo Direct Contact 02~(bserVed (Date: Present ) tl Potential tJ Alle<;
OJ puletion Potentially Affected: UnknoWl 04 arrative Descr iption

Skin and eye irritation have been reported in the site area. The potential exists for ex posure to buried pesti-
cides, snd petrolelJll products, if excavation is conducted st the site.

spprox. 1'l4U S
[j Potential tl Allee;01 ~ f. Contamination of Soil 02 ~ (])served (Date: to Present )

OJ rea Potentially Affected (Acres) Unknown 04 rrstive Descr ipt ion

PetrolelJll prodl.Cts, coal tar, and pesticides were disposed of and/or spilled at the site. Soil bor ing s done in 1
confirll the presence of petrolelJll prodl.Cts and pestic ides in sediments < 20 feet belo~ the surface.

01~ G.' Drinking "later Cont8lllination 02 t;d (])served (Date: ) tl Potent ial tj Alle<
OJ pulation Potentially Affected: 04 rret ive Deser ipt ion

The area is served by the City of Portlard public water suppl y. Cont am ination of ground I3ter at the site is
unlikel y to affect local drinking water supplies.

01~ H. Worker Exposure/Injury 02 g (])served (Date: ) tj Potential, t:1 AIle<
OJ orkers Potentially Affected: Unknown 04 arret ive Descr ipt ion

Direct contact ",ith bur ied wastea is possible for workers during any construction or excavation at the site.

01 IJ I. Population Exposure/Injury 02~ [bserved (Date: Present ) t:! Potential t:l All81
OJ opulation Potentially Affected: Unknown 04 arrative Description

The Doane Lake area has a history of waste disposal problellls. The potential exists for exposure if there are an
uncontained or unknown disposal areaB.

I:::'
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I. IDENTIFICATI~

POT E N T I A L H A Z A ROO U S WAS T E SIT E 01 Stato I 02 Sito Nus;be,
PRE L I ~ I N A R Y ASS E SSM E N T OR D0962~3737

PART 3 - DESCRIPTION OF HAZAADQJS CONDITIONS ~D ItCllENTS

I I. CONDlTIUN~ 11M] It«;IOENTS (COntinued)

01 t;d J. Damage to Flora 02 t1Observed (Date: ) t1 Potent I al t1 Allag.
04 rratlvG Description

None reported, observed, or suspected.

01~ K. Damage to Fauna 02 t1Observed (Date: ) t1 Potent I al t1 AI leg.
04 arratlv& Description (Include name(s) of species)

None reported, observed. or suspected.

01 t;d L. Contamination of Food Chain 02 t1Observed (Date: ) t1 Potent I al t1 Alleg·
04 rratlve Description

None reported or observed. Contam I nat Ion of the ~II lamette River has the potential to affect fishing resources.

01 ti M. Unstable Containment of Wastes 02 t1Observed <Oate: ) tt Potential t1 Alleg·
(Spills/runoff/standi ng liquids, leakl ng drums)

03 Population Potentially Affected: 04 Narrative Description

PQtroleum products and coal tar were landfilled at, or adjacent to, the site causing soil cont6lllinationo

01 t;!N. Damage to Off-site Property 02 tl Observed (Date: ) t! Potential t1 AI leg.
04 arratlve Description

AdJacent property has the potent I a I to be af fected by subsurface mlgrat Ion of wastes.

01 ~ O. Contamination of Sewers, Stonn Drains, WWTPs 02 t! Observed (Date: 12/27/83 ) tl Potent I al t1 Alleg
04 rratlve Description

~ast~ater spll I at the facility was diverted to the mun Ic I pa I sewer system. The water contained 2.02 ppm chran I
I ,

02 t1 Observed (Date:
approoc. 1':'40' s t1 Potential t1 AI leg.01~ P. II lega I IUnauthorl zed Dumplng to 1980 )

04 arratlve Description

The _act quant I ty and types of meted al s dl sposed of or spilled on site during past practices are unkn~n.

05 Description of Any Other Known, Potential, or Alleged Hazards

Due to the long history of petroleum and chemical manufacturing In the site area, and unkn~n ~ste handling
practices, the potential eKlsts for the discovery of additional hazardous materials and conditions In the site er

I I I. TOTAL t"Of'ULA liON I'V 11:1'1I1 IALLT "rr~~ 1~LJ: Unknown
IV.

The ~acker site Is located In the heavily Industrialized North Doane Lake area of northwest Portland. East of th
site Is the Gould, Inc. Superfund site. The Doane Lake area has a_history of waste disposal and operatloral
problems. The Wacker site will be Included In a North Doane Lake study, to be conducted by \:Iacker, Northtlest
Natural Gas, and Koppers, Inc., under the guidance of the Oregon DEQ.

V. Of lVi'll (l;lte specltlc references. e.a•• state files. sample analysis reports)
Q1~M Hili N.IlI., Inc., A t"rellmlnary Soil Investigation, Wacker 511tronlc Corporation, ObIts'; rtl6litOS trOiil J. Ellis,
\:I ker Slltronlc, to S. Carter, ODEQ, dated 07/14/80 and 12/22/80; ~emo from G. Carr, Wacker Slltronlc, to
Co Carter, OOEQ, dated 06/04/84; Memo from G. Corr, Wecker Slltronlc. to C. Clinton, OOEQ, datsd 01/06/84; Memo f
J. Gillaspie, OOEQ, to J. Ellis, Wacker SlItronlc, dated 04/16/85; Memo fran M. Til lson, Wacker Siltronlc, to G.
Davis, OOEQ, dated 07/02/87; Memo from M. Tillson, Wacker Slltronlc, to G. DavIs, OOEQ, dated 02/11/87; Tom ~II Ie
OOEQ. Personal Communication. 10/20/87.
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u.s. ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 SIXTH AVENUE

SEATTLE, WASHINGTON 98101

HW-113

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

REPLY TO
ATTN OF:

John Pittman
Wacker Siltronic
P.O. Box 03180
Portland, Oregon 97203

Re: NL/Gould Superfund Site, Portland, Oregon

Dear Mr. Pittman:

The United States Environmental Protection Agency (EPA) has documented
the release or threatened release of hazardous substances at the above
referenced site. As a result, the site is now listed on the National
Priorities List pursuant to the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, 42 U.S.C. Section 9601 et seq., as
amended by the Superfund Amendments and Reauthorization Act of 1986 (to be
herein referenced as CERCLA).

A Remedial Investigation (RI) and Feasibility Study (FS) is currently
being undertaken at this site by Gould Inc. and NL Industries, Inc., as
required by Administrative Order on Consent No. 1085-05-08106, dated August
29, 1985. RI and FS reports are available in the Administrative Record on
this site at the Multnomah County Library. The study covers property
currently owned by Gould (previously owned by NL Industries) and adjacent
properties owned by others. The results of that investigation indicate
groundwater contamination in the study area. In order to better evaluate the
nature and extent of groundwater contamination underneath the site (the
"groundwater unit"), EPA is considering spending public funds to further
investigate the contamination at the site and take corrective action for the
control of hazardous substances at the site, unless it is determined that such
action will be conducted properly by a responsible party.

Responsible parties under CERCLA include the current and past owners and
operators of the site, persons who currently lease property at the site or
have leased property in the past, and persons who generated the substances or
were involved in the transport, treatment, or disposal of them at the site.
The EPA has information indicating that you or your company may be a
responsible party for the groundwater unit at the NL/Gould site.
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Based on EPA's preliminary findings, persons and companies to receive
this letter have been identified as potentially responsible parties (PRPs).
Inclusion on this list indicates that you or your company may be a responsible
party. This list does not constitute a final determination concerning the
liability of any party for the hazard or contamination at the site in
question.

Under CERCLA, responsible parties may be liable for all monies including
interest thereon expended by the government to take necessary corrective
action at the site including investigation, planning, and cleanup of the
site. Note that use of the word 'site' in this letter refers to the term
'facility' as broadly defined in CERCLA.

EPA and the Oregon Department of Environmental Quality (DEQ) encourage
PRPs to perform or participate in the investigation and/or clean-up of the
site. The PRPs may participate individually or as a group. In the event that
PRPs elect not to participate, each PRP may be liable for site investigation,
site clean-up, and for damages to natural resources. These liabilities are
joint, strict, and several for all PRPs.

At this time, EPA is seeking to obtain certain information from you.
Under the provisions of federal law, specifically Section 104 of CERCLA, 42
U.S.C. 9604, and Section 3007 of the Resource Conservation and Recovery Act
(RCRA), 42 U.S.C. 6927, as amended by the Solid Waste Disposal Act Amendments
of 1980, the Administrator of the Environmental Protection Agency has the
authority to require any person who generates, stores, treats, transports,
disposes of, or otherwise handles or has handled hazardous wastes and
substances to furnish information related to such wastes and substances.

EPA is also seeking information from you pursuant to Section 9005 of
RCRA, 42 U.S.C. 6991(d). This section allows EPA to request information from
owners or operators of underground storage tanks as that term is defined in
Section 9001(1) of RCRA. Under regulations proposed by EPA on April 17, 1987,
an underground storage tank means anyone or combination of tanks (including
underground pipes connected thereto) that is used to contain an accumulation
of regulated substances, and the volume of which (including the volume of
underground pipes connected thereto) is 10 percent or more beneath the surface
of the ground. "Regulated substances" are defined as either petroleum or
substances defined as hazardous under CERCLA (see 52 F.R. 12662).

Pursuant to these statutory provisions, you are hereby requested to
respond to the following items:

1. What are the generic names and chemical character of the hazardous
substances, as defined under Section 101(14) of CERCLA, that you
generate, store, treat, transport, dispose or otherwise handle or
have handled at the site? Briefly describe the activities and
operations that were carried out by you or your company which
involved these hazardous substances.

2. If you do not believe hazardous substances were handled at the site,
please briefly describe the activities and operations that were
carried out by you or your company.
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3. For each hazardous substance identified above, please describe how
the substance was handled, when, and the total quantity in weight
or volume (estimate if quantity not available).

4. Where was this material stored, and where was it disposed of?

5. What arrangements (if any) were made to transport the hazardous
substances away from the site? Who was the transporter of the
hazardous substances, and what is his current/previous address?

6. Provide all information you have regarding spills of hazardous
substances on or around the site. This should include the generic
name and chemical constituents of the material(s) spilled, the
quantity of material spilled, clean-up measures taken, the cause
for the spill and any other related information.

7. Describe all environmental investigations that have taken place on
or around your property/facility. This includes investigations of
the physical and chemical characteristics of soil, surface water,
sediments, air, and groundwater. This also includes historical
evaluations of potential/known contamination. Provide all
relevant information including, but not limited to, study design,
work plans, quality assurance procedures, sampling procedures,
well logs, study results, and data analyses. Raw data need not be
provided at this time; data summaries will suffice.

8. Provide all information on all wells on site including the number,
locations, associated well logs, date of installation, purpose of
installation, and whether the well(s) are being used currently and
for what purpose.

9. Provide information regarding all underground storage tanks (see
definition above) at the properties owned or leased by you or your
company. Specifically, provide a list describing the location,
age, construction, contents, and leak detection system or other
monitoring system for each tank. Provide a map showing the
location of each tank and associated pipelines. Indicate if there
are any underground storage tanks no longer in use on the
properties.

10. Provide copies of all insurance policies that may provide
liability coverage for damages resulting from releases of
hazardous substances and/or hazardous wastes. This includes
policies that are in effect as well as those effective when
hazardous substances were released in the past.

11. For responses under items #4, #6, #7, #8, and #9 above, please
provide a map which indicates relevant locations and depths.

Your written answers to these questions must be sent to EPA within
thirty (30) calendar days of your receipt of this letter. Your response
should include all information you have for the site during the time you or
your company owned, operated, or leased the property. Please answer all
questions to the best of your knowledge.
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Under Section 3008 of RCRA, 42 U.S.C. 6928, failure to comply with this
request may result in an order requiring compliance or a civil action for
appropriate relief. Section 3008 of RCRA also provides for civil
penalties. Pursuant to Section 103 of CERCLA, it is unlawful for any person
knowingly to destroy, mutilate, erase, dispose of, conceal, or otherwise
render unavailable or unreadable, or falsify any of the above records.

EPA recognizes that this information request is broad in scope. If the
information you possess is voluminous, you must respond within the 30 day
period as to the availability of all related records, and provide a written
description of the type of information available. Specifically, describe
the types of records that were maintained by you or your company with regard
to the above including the date of the records, the author of the records,
the current location of the records, and their current custodian. EPA also
requests that arrangements be made to allow designated EPA employees, DEQ
employees, and their contractors to review all such documents. Be prepared
to present a summary of the information you are submitting at a meeting of
all Potentially Responsible Parties to be held in July in Portland. EPA
will notify you approximately two weeks prior to the date of this meeting as
to the exact location and time.

EPA regulations governing confidentiality of business information are
set forth in Part 2, Subpart B of Title 40 of the Code of Federal
Regulations Federal Register 36902-36924 (September 1, 1976), as amended by
43 FR 3997 (September 8, 1978), 44 FR 17673 (March 23, 1979), 43 FR 11270
(March 17,1983), and 50 FR 51663 (December 18, 1985). For any portion of
the information submitted which is entitled to confidential treatment,
please assert a confidentiality claim in accordance with 40 CFR §2.203(b).
If EPA determines that the information so designated meets the criteria set
forth in 40 CFR §2.200, the information will be disclosed only to the
extent, and by means of, the procedures specified in 40 CFR Part 2, Subpart
B. EPA will construe the failure to furnish a confidentiality claim with
your response to this letter as a waiver of that claim, and information may
be made available to the public by EPA without further notice.

Please respond to EPA within the time frame indicated above. Your
written respon~e should be sent to David Tetta, U.S. Environmental
Protection Agency, Superfund Branch, 1200 Sixth Avenue, HW-113, Seattle,
Washington 98101. Please direct EPA policy and technical questions to David
Tetta at (206) 442-2138, and legal questions to Bob Goodstein at
(206) 442-8311.

I hope you will give this matter your immediate attention.

Sincerely,

T(wJJJt1,a
Charles E. Findley, Director
Hazardous Waste Division
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Department of Environmental Quality
~ JUN JO 19Ub

~ WACKER SILTRONIC CORP
522 S.W. FIFTH AVENUE, BOX 1760, PORTLAND, OREGON 97207 PHONE: (503) 229-5696

e
Jim D'Sorbo
Wacker Sil troni cs
PO Box 03180
Portl and, OR 97203

Dear Jim: -- -

1:::1 11June 26, 1986 . ~

'Q·1

I appreciate your taking the time to get together. I've discussed with our
staff some of the ideas we tal ked about.

Given the i nformati on we have at th i 5 ti me-- i nrormett on gathered both from
you and from our f 11 es--we do not feel comfortabl e giv i ng the enti re
northern end of Doane's Lake area a "cl ean bill of heal th,,, as you
menti ore d,

However, our technical staff believes it may be possible to accommodate
yo~r current expansion plans while investigating the other issues in the
ar-ea, You may wish to have John Pittman of your engineering staff contact
Neil Mullane of the Hazardous and Solid Waste Division (229-6242), whom I
have appointed as lead staff person for this project, to explore this
further. .

Al so, I recently received a 1etter from an attorney for Northwest Natural
Gas indicating that Northwest Natural, Koppers & Wacker have met and will
be under-tekf ng a study of the area. We look forward to meeting with you as
soon -as a consul tant has been hired.

Again, I enjoyed our visit and please call me at 229-5300 in the future
shoul d you have questions or thoughts about Oregon's environmental
programs.

Sincerely,

Ii . In.~J...... ; ..>L(',Vy?-"

''1-7"'-'

Fred Hansen
01rector

FH:s
AS3232
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&EPA Region 10
1200 Sixth Avenue
SeattleWA98101

Alaska
Idaho
Oregon
Washington

Superfund Update

Gould Battery SuperfflUnd Site
Portland, Oregon

April, 1992

Companies Agree To Comply with Unilateral Orders ------,

The seven companies who were ordered by EPA to undertake the cleanup of lead contamination at
the Gould Superfund Site in Portland, Oregon have jointly agreed to comply with the orders.

EPA took enforcement action to compel the companies, who did not reach agreement with the agency
on a negotiated settlement, to begin cleaning up the site. NL Industries Inc., Gould Inc., Johnson Controls
Inc., Exide Inc., AT&T Technologies Inc., Rhone-Poulenc, and Burlington Northern Railroad Co. have
agreed to finance and perform the cleanup under the terms of the Unilateral Orders.

Potentially Responsible Parties

Special Notice Letters were sent to 21 potentially responsible parties (PRPs) last summer asking for good
faith offers to undertake the cleanup of the site. EPA was not satisfied with the offers, and felt that continued
negotiations would only result in further project delays. The agency determined that issuing orders to seven
of the companies was necessary to get the cleanup started. The orders were signed on January 22, 1992.

Work Plan Submitted

The PRPs have submitted a Remedial Action Work Plan that presents the proposed plan and schedule for the
project. Canonie Environmental Services, the company that developed the battery waste treatment
technology to be used, will be the remedial action contractor for the cleanup.

Construction of a waste separation and recycle process is scheduled to be underway this summer. The
complete excavation and processing of the contaminated soils, matte, and estimated 90,000 tons of battery
casings is expected to take three to four years. EPA and the Oregon Department of Environmental Quality
will provide oversight of the cleanup work to ensure that construction activities are conducted in a manner
that is protective of human health and the environment. This will
include air and groundwater monitoring. For More Information

Innovative Treatment Process

The cornerstone of the cleanup process is an innovative treatment
process which will separate and treat the battery waste for
potential recycling. The processwill treat battery casings and
other smelter waste on site to recover recyclable materials
(including lead and plastic) and to stabilize un-recyclable material.
The technology is a unique process developed by Canonie based
on treatability studies conducted at the site. This process has the
potential for use in cleaning up other battery waste sites around
the country.

De Minimis Settlement

EPA is working to finalize a "de minimis" settlement with several
other companies who sent smaller quantities of waste materials to
the site. Under the terms of the proposed settlement, the
companies would contribute funding towards the cleanup project.

If you have questions or if you want
more information on this site, please
contact one of the following:

Chip Humphrey
EPA Oregon Operations Office
Portland, Oregon
(503) 326-2678

Dan Phalen
EPA Community Relations
Seattle, Washington
(206) 553-6709

Ted Yackulic
EPA Office of Regional Counsel
Seattle, Washington
(206) 553-1218
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Background

The Gould Battery S~e is the location of a former lead smelter 'and battery recycling facility. The site was owned
and operated by subsidiaries of NL Industries and later sold to Gould, the current owner. The site was listed on
the National Priorities List (Superfund) in 1983 because of documented lead contamination. Discarded battery
casing materials from the operations were used as fill on the Gould site and an adjacent property.

EPA signed a Record of Decision (ROD) in March, 1988 for the soils portion of the Gould site that required the
following: .

• Excavating all battery casing fragments for processing in a separation unit
• Recycling of lead and casing materials to the extent practicable
• Stabilizing contaminated. soil and sediments
• Air and groundwater monitoring.

Extensive design studies were required to develop the recycling process. Canonie Environmental conducted '
the predesign studies for NL Industries under the terms of a Partial Consent Decree with EPA. The bench
scale, pilot scale, and field demonstration testing was completea 1~st year. It evaluated several aspects of the
cleanup remedy, including the ability of a proposed process to clean and recycle the battery casing
components. Detailed design plans and specifications were prepared based on the results of the testing.

.-- --~----~."-- - ... ~ --- -- .-'.. -.-.:..~....._-- ---=--_...__.. -..._- -- - ~._- ._...----_.. -

'&EPA
UnitedStates
Environmental Protection
Agency

Region10(HW-117-CR)
1200SixthAvenue
SeattleWA98101

1'-- ...... _.

JOfW PITnfIW
PO BOX 03180
POIlTL.JWD, OR 97203
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WACKER

FACSIMILE TRANSMITTAL SHEET

DATE:

FAX NO.:

WACKER SILTRONIC CORPORATION
P.O. Box 83180

Portland, Oregon 97283-0180

7200 N.W. Front Avenue
Portland, Oregon 97210

PHONE: (503) 243-2020
FAX: (503) 226-0052

TELEX: 4970339

April 20, 1992

(206) 343-0880

FAXED

APR 20 1992

TO:

FROM:

NUMBER OF PAGES (INCLUDING THIS PAGE)_3_

Marvin B. Durning

John Pittman

MESSAGE/SPECIAL INSTRUCTIONS: See attached information regarding Gould Battery
Superfund Site.
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TO:

FROM:

SUBJECT:

DATE:

FILE

John pittman

DEQ's Meeting on Doane Lake

February 24, 1988

On Thursday, February 11, 19.88, Fred Hansen, Director of DEQ
called a meeting of all Doane Lake area property owners for a
discussion of the Gould Battery site study. Fred indicated that
the EPA was in preparation of sending out a document (104 order)
indicating that the adjacent property owners to the Gould site
may be potentially responsible parties for ground water
contamination. This is a result of the investigation that has
taken place on the Gould Superfund site to determine the level of
lead contamination. As a resul t of the study there was
contamination found in both the surface areas and also the ground
water areas.

Because of the old Doane Lake regions that have been filled in
over the years, the EPA is concerned with ground water
contamination from adjacent properties affecting the treatment of
ground water at the Gould site. To determine this potential
degree of other contaminations, EPA is requesting that all of the
adjacent property owners submit in detail the types of operations
that have been conducted on the properties over the past years.
Therefore, the ground water issue will remain open for some time;
whereas the surface conditions at the Gould site will go into
remedial action. A record of decision has been issued against
the Gould site for four (4) levels of cleanup. DEQ does not
expect the EPA to expand the Gould Superfund site. DEQ also
feels that the work Wacker, Koppers, and Northwest Natural Gas
are doing on the site investigation study should be satisfactory
to the EPA.

P.S. The letter from the EPA was received by certified mail at
siltronics on February 23, 1988.

JP:bw
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NEIL GOLDSCHMIDT
GOVERNOR

Department of Environmental Quality
811 SW SIXTH AVENUE, PORTLAND, OREGON 97204-1334 PHONE (503) 229-5696

John Pittman
Wacker Siltronic
P.O. Box 03180
Portland, OR 97203

February 4, 1988 ~~©~~V~[g
~~ON~~t9J~N~

tr:S:; 1988

J.~lP~
W~~iV ~mf6~le

DEQ-1

~o~~
Dear Mr.~tman:

As our staff have discussed with you, we have set a meeting for the morning
of Thursday, February 11, 1988 to discuss some new developments relating to
the study of the Gould Battery site, which is on the federal Superfund list.
The meeting will start at 9:00 am in the fourth floor conference room of our
offices at 811 SW Sixth Ave., in Portland, and should take an hour to an
hour and a half.

Additional work done at the Gould site has indicated the groundwater from
around the battery pile (generally south of the SP&S bridge) may be more
connected to the northern properties than earlier thought. EPA is anxious
to move forward on resolving the necessary cleanup at the Gould site, but
if contaminants have moved across the bridge, combining efforts into a
larger study will likely be most cost effective.

I would like a chance to discuss these issues with you before EPA takes any
final action. I am hopeful that once we have a chance to discuss the
problems in the area that we can reach agreement about the best way to
approach these new issues in a cooperative manner.

I apologize for the quick scheduling of the meeting, and do appreciate your
efforts to rearrange your schedules to attend.

Sincerely,

Fred Hansen
Director

FH:p
RP1307
cc: Northwest Region, DEQ

Remedial Action Section, DEQ
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John pittman
Wacker siltronic
P.O. Box 03180
Portland, Oregon 97203

DOANE LAKE PRPS (PC;ciJTiAL( Y RESPONSIBLE PAD'JESj

Roger Sherwood, KEN Me, Cfl..W
ESCO
P.O. Box 10123
Portland, OR 97210

John Oxford·
Kopper's
7540 NW st. Helens Road
portland, OR 97229

Bob Ferguson
Rhone-Poulenc
P.O. Box 10224
Portland, Or 97210

Dick Bach I E.D BoLli"'>
NW Natural Gas
c/o Stoel, Rives, Boley, Jones & Grey
900 SW Fifth Avenue
Portland, OR 97204

Bob Saling
Pacific Northern oil Company
7900 NW st. Helens Road
Portland, OR 97210

Jim Tracewski
Regulatory Affairs Specialist
NL Industries, Inc.
Hightstown, NJ 08520

Roger Neu J /1M Mc..G:tRA-r/-l
Schnitzer Investment Corp.
3200 NW Yeon Avenue
Portland, OR 97210

Larry Patterson
Pennwalt Chemical Corp.
6400 NW Front Avenue
Portland, OR 97210

4 c=;'OUL...D
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Gould Inc.,
40 Gould Center. Rolling Meadows, Illinois 60008
Telephone (312) 640-4000

FEDERAL EXPRESS

May 27, 1988

Dear Sirs:

IT] []) [ljJ [lITJ)
Electronics

On February 29, 1988 the united States Environmental Protection
Agency, Region 10, issued a special Notice Letter (42 U.S.C.
9622{e}) to the attached list of potentially responsible parties
(PRP's). Pursuant to that letter, Gould Inc. and NL Industries,
Inc. have presented a "good faith proposal" to EPA for
undertaking Remedial Design and Remedial Action (RD/RA)
activities at the Site. To date, EPA has not replied to Gould
and NL's proposal but we unofficially have been informed that
EPA's response should be forthcoming in the next week.

Inasmuch as you have been identified as a PRP at the site, Gould
and NL would like to schedule a meeting among all PRP's to
discuss future negotiations with the EPA. Accordingly, we have
scheduled a meeting at 10: 00 a. m.. , June 9, 1988 at Gould's
headquarters in Rolling Meadows, Illinois. Rolling Meadows is a
suburb of Chicago located approximately ten miles northwest of
O'Hare Airport.

As you probably know, EPA's selected remedy includes removing
battery casings on and beneath the Site, treating them for
proper disposal, performing additional studies of groundwater
pollution in the Doane Lake area and deciding what, if any,
further cleanup is necessary. Gould and NL's basic position is
that removal of battery casings beneath the site requires
massive and unnecessary excavation, handling and off-site
disposal and presents a grave risk to public health and
environment in the area surrounding the site. In that any risks
would affect your companies directly and present and future
clean-up activities may involve your companies, NL and Gould
think a PRP meeting is in order.

If you would like to participate in the PRP meeting or have any
questions about this letter, please contact the undersigned at
312/640-4716 or Janet smith from NL Industries at 212/421-7204.

Sincerely,

~J?,~ r: ILt""-v
Michael C. Veysey ~ (
Assistant General Counsel

MCV/ddc
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Way, suite 100 East
98005-1927

MARVIN B. DURNING A PROFE55'ONAL5ERV'CECORPORAT'ON LAW OFFICES

1411 FOURTH AVENUE BUILDING, SUITE 1522, SEATTLE, WASHINGTON 98101-2212 TELEPHONE (206) 223-9616

GERARDO A. CARLO, OF COUNSEL
ADMITTED IN PUERTO RICO

AND DISTRiCT or COLUMBIA

July 28, 1988

Mr. John Bagby
Tetratech
11820 Northup
Bellevue, WA

TELECOPY (206) 223-9617

MARVIN B. DURNING, OF COUNSEL
CARLO I> DUBOS

SAN JUAN,PUERTO RICO

Re: NL/Gould Superfund site 
Wacker siltronic corporation 
Reply to Additional Questions

Dear Mr. Bagby:

I am writing to provide to you the reply of Wacker siltronic
Corporation to certain questions you posed to me by telephone
several weeks ago.

From our telephone conversation, I understand that Tetratech
is a contractor to EPA Region IX, doing a review of the respon
ses of various firms owning property in the vicinity of the
NL/Gould Superfund site to an EPA letter of February 18, 1988,
which posed a series of questions. From our conversation, I
understand that you have reviewed Wacker siltronic corporation's
response to EPA, dated March 22, 1988, and have certain further
questions. My understanding of your further questions (stated
as I wrote in a memorandum shortly after our telephone conversa
tion) and the replies of the Wacker siltronic Corporation are
set out below.

Question 1: Mr. Bagby says that in section 6.3 of Wacker
siltronic's reply it is stated that while excavating a founda
tion for construction of the water treatment facility of the
present Wacker facility in 1979, it was discovered that there
had been a leak from the Olympic oil pipeline' which passes
under the Wacker property. Mr. Bagby asks: How much oil leaked
to groundwater, and what, if any, cleanup was done of this
oil and of the soil? How was the oil disposed of, and what
happened to the oil-contaminated soil?
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MARVIN B. DURNING
A PROF"ESS10NAL SERVICE CORPORATION

Mr. John Bagby
JUly 28, 1988
Page Two

Replies

How much oil leaked into groundwater?

There is no way for Wacker Siltronic to answer this question.
Pipeline leaks were caused by holes formed by electrolysis
from pieces of metal rebar buried along with pipe during pipe
line construction. It is difficult to determine how long
after construction these holes formed and how much oil leaked
from these holes into groundwater.

The cleanup was done by Olympic Pipeline Company. Olympic Pipe
line Company advised Wacker siltronic Corporation in May,
1979 that it had thoroughly investigated the extent of the
spread of the oil on Wacker Siltronic' s property from the
pipeline leak and found no evidence that oil had spread beyond
the immediate vicinity of the leak site. Olympic Pipeline
also said that, as a safety measure, it had built two con
crete/sand dams around the 24" storm sewer on the property to
assure itself there was no possibility of oil migrating along
that route to the river. Finally, olympic Pipeline reported
that no oil or oily substance had been found in the concrete/
sand dam areas.

What, if any, cleanup was done of this oil?

Olympic Pipeline brought in tankers and pumped oil from the
ground using a number of well points. The oil was pumped
into a separation tank to separate oil from groundwater. The
oil was then loaded into tankers and hauled offsite by Olympic
Pipeline Company.

What was done with contaminated soil?

Unknown to Wacker Siltronic Corporation.

Question 2: Mr. Bagby says that in section 7 of Wacker
Siltronic' s reply to EPA, there is included a report from
CH2M Hill concerning soil sediments and the results of ground
water monitoring at Wacker Siltronic's site. Mr. Bagby states
that the sediment analysis reportedly found barium, but that
the groundwater monitoring analyses from the same bore holes
make no mention of barium. He asks: Did CH2M Hill analyze
for barium? What were the results if they did? Why did they
or did they not analyze for barium?
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MARVIN B. DURNING
A PROFESSIONAL SERVICE CORPORATION

Mr. John Bagby
July 28, 1988
Page Three

Replies

Did CH2M Hill analyze for barium in groundwater?

No.

Why did CH2M Hill not analyze for barium?

As indicated on Page 9 of Section 7.1 (concerning soil samples),
a barium analysis was conducted as part of the whole E. P.
Toxicity list. The groundwater sampling (reported in Section
7.3), on the other hand, was analyzed only for the priority
pollutants.

The soil and water investigations by Wacker Siltronic Corpora
tion were carried out in connection with possible construction
of an expansion of its facility; they were not done for any
regulatory requirement.

The soil sampling results were given to Oregon DEQ because
the company wanted to be sure whether there was any problem,
but DEQ knew of no soil or sediment standards. Wacker siltronic
voluntarily did groundwater sampling and analysis for the
federal priority pollutants as the most relevant test. See
the letter dated July 29, 1985 from CH2M Hill to Jim Ellis of
Wacker siltronic in Section 7.3.

Question 3: Mr. Bagby states that in paragraph 9 of Wacker
Siltronic's reply to EPA it is stated that certain underground
tanks were removed from the Wacker siltronic site in the summer
of 1985, and that pipelines from the tanks were flushed with
water and then capped and left in place. Mr. Bagby asks:
What happened to the flushing water, or to material flushed
out of the pipes? Was it treated; how was it disposed of?

Replies

What happened to flushing water and material flushed from pipes?

Both the flushing water and the flushed material were collected
in 55-gallon drums and pumped back into the plant's solvent
recovery system for reuse. See attached "Chronology of Tank
Removal Procedure."
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MARVIN B. DURNING
A PRorESSIONAL SERVICE CORPORATION

Mr. John Bagby
July 28, 1988
Page Four

Question 4: Mr. Bagby says that the section of Wacker
siltronic's reply to EPA entitled "History" contains an excerpt
from a report by the city of Portland Development Commission
in March, 1985. Mr. Bagby would like to find a complete copy
of that report, and asks us for a reference as to where he
can find the report.

Replies

Where can Mr. Bagby get a complete copy?

Copy enclosed.

Question 5: Mr. Bagby asks that in section 3.1 of Wacker
siltronic' s reply to EPA, there is a table of "Hazardous
Material Handling/Consumption Summary" which lists 29 chemicals
which have been used over the reported time period at Wacker
siltronic. Mr. Bagby says that the tables summarizing hazardous
waste transportation/disposal in section 5.1 of Wacker
siltronic's reply to the EPA include only eight of the chemicals
listed in section 3.1. He asks why the other 21 chemicals
are not accounted for in the tables of section 5.1 and suggests
that some or all of them may be CERCLA hazardous substances or
RCRA hazardous wastes, or both. He asks that we explain the
facts concerning the other 21 chemicals.

Replies

1. The list of 29 substances shown in Section 3.1 comprise the
total list of chemicals used at the Wacker Portland facility
at this time. The substances are taken from both CERCLA
and RCRA lists.

2. The list of 10 substances (not 8 as mentioned by John Bagby)
is a complete summary of all hazardous waste materials
transported off site for disposal at approved landfill,
recycling, or incineration depots.

3. The discrepancy in the two lists is because many of the
substances shown on the Section 3.1 list were consumed or
sent through the wastewater treatment system and therefore
did not result in a hazardous waste material to be transpor
ted off site for treatment or disposal as listed in Section
5.1.
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MARVIN B. DURNING
A PROFESSIONAL SERVICE CORPORATION

Mr. John Bagby
JUly 28, 1988
Page Five

I trust these replies supply the information you requested.

Very truly yours,

111' \ ·
Marvi~:L?~ W-J

MBD:dc

Enclosure

cc: John Pittman, Director of Engineering
Wacker siltronic Corporation, Portland
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2. CHRONOLOGY OF TANK REMOVAL PROCEDURE, Continued:

Page 8

I

c.

9-2-85

9-3-85

9-4-85

9-5-85

9-6-,85

Monday

Tuesday

Wednesday

Thursday

Friday

Holiday - no activity

Hoffman began removal of sidewalk to
west of excavation as it had become
badly undermined. Siltronic held
meeting at 11:00 a.m. to review plan for
rinsing of underground drain lines and
headers which served as inlets for
buried tanks.
Weather- no ppt., cloudy, high ~n low
70's.

Siltronic started flushing SOD-T and
SOD-R drain lines from Hega Cleaning
machines at Positions 7.13 and 7~18 (see
photo in Attachment 6) in the Process
Building. Also, the SOD-R and SOD-W
header flushing was started in the p.m.
All rinse water was captured in the
previously mentioned 55 gal. drums and
pumped back to the Solvent Recovery
System.

Finished flushing that was begun on
Wednesday and started flushing all other
known drains in the Process Building.
At the end of the day rinse water
samples from each header were taken and
submitted to Coffey Labs for analysis,
(see Attachment 7). Review of this data
indicated that the SOD-W header system
required additional flushing.

Siltronic felt that the SOD-W line had
not flushed properly because of debris
in the drain lines which had caused
"pooling". Accordingly, Roto-Rooter was
brought in to ream out this drain line
from one side of the building to the
other. Siltronic rinsed this line for
two (2) hours after Roto-Rooter was
finished. After rinsing, an additional
sample was taken and submitted to Coffey
Labs, (see Attachment 7). Results
indicated that the line had been flushed
as clean as was possible.
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SITE HISTORY
WACKER SILTRONIC CORPORATION

PORTLAND v OREGON

INTRODUCTION

The Wacker Siltronic Corporation is located at 7200 N.W. front Avenue.
Portl and. Oregon. Recent announcements regarding proposed expansi on of
Wacker Siltronic has created interest in the history and background of the
85 acre (34 hectares) site purchased by Wacker Siltronic in 1978. The City
of Portland Development Commission. which created the urban renewal plan
that facilitated the sale of the land to Wacker in 1978. CH2M Hill. the
consulting engineering finn involved in the site planning, and Wacker
S11 troni c Corporati on have worked together in researchi ng and supplying
information for this history.

Information was obtained from various sources including the Oregon
Historical Society, ownership records. interviews with people familiar with
the site i ncl uding former owners. the State Department of Envi ronmental
Quality, adjacent businesses, the Corps of Engineers, and the Port of
Portland. It is the purpose of this report to present a concise history of
the site and immediately surrounding area. The history is intended to
provide background i nformati on to Wacker Si ltroni c Corporati on as they
evaluate the site for their future growth.

WACKER SILTRONIC CORPORATION

Plant Description

In October, 1978, Wacker Siltronic Corporation, a subsidiary of Wacker
Chemitronic, a German chemical corporation, began construction in Portland,
Oregon, of a $40 million plant to produce silicon wafers. Investment in
this plant has reached $70 million by 1985. The start of the wafer

production process at the Wacker plant begins with the "growing" of

-1-
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cylindrical ingots of silicon. These ingots are sliced into wafers of
various diameters. These wafers are then precision-polished. Some of the
wafers undergo a further epitaxial growth process in which a thin layer of
silicon is grown on the surface. Both the polished and the epitaxial
wafers are sold to Wacker's customers who use them as the basic host
material on which electronic device chips are produced.

The construction of the Wacker plant was undertaken in conjunction
with the City of Portland as part of a 360 acre (145 hectares) urban
renewal project. The area was characteri zed by poor access and 1ack of
major utility services. The City of Portland. through the Portland
Development Commission. assembled the site. and sold $15 million in urban
redevelopment bonds to fi nance purchase of 1and. improvement and
realignment of streets in the area, relocation of an existing gas main and
installation of two major storm sewers which served the surrounding area.
The bonds are being repaid through property taxes generated by the Wacker
development.

The Portland Development Commission sold Wacker approximately 85 acres
(34 hectares) for the construction of the new plant. The Commission was
able to make the necessary arrangements for the land and begin construction
in preparation for Wacker in a record 75 days (a process that normally
requires nine months) allowing Wacker to keep its tight time schedule.
Construction was completed in December. 1979. and the plant began operation
in March. 1980. Completion of the plant resulted in the creation of 600

new jobs. Currently, Wacker employs approximately 835 workers. (See
Appendix, Photos 18 and 19).

In October. 1983. Wacker announced a $60 million. five year expansion

program involving the purchase of new equipment and new construction - in
April, 1984. the plan was increased to an $85 million investment.

-2-
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This was followed by an announcement in October, 1984, of an
additional $80 million in new investment to build facilities at the site to
produce polycrystall i ne material from ferrosi 1icon feedstock. The
polycrystalline material is one of the basic components in the wafer
production process. Presently the material must be shipped from Germany.

Wacker officials estimate that employment could grow to 1,700 by 1990

with the combination of the two facilities.

Description of Site

The Wacker site is located in the northwest section of the City of
Portland on the west bank of the Willamette River. The property is
situated between the St. Johns Bridge and the Burlington Northern Railroad
Bridge and is essentially rectangular in shape, consisting of a total of
approximately R5 acres (34 hectares). The northeast boundary of the
property is the Willamette River; the southeast boundary is the Burlington
Northern Railroad berm providing the approach to the railroad bridge; the
southwest boundary is the mai n Burli ngton Northern Rai 1road track and
adjacent N.W. St. Helens Road; and the northwest boundary is the property
line shared with Northwest Natural Gas and the Koppers Company.

The property is accessed by an extension of N.W. Front Avenue which
terminates on the property. The property is about six miles (10

I

kilometers) upstream on the Willamette River from the Columbia River.

The initial impression of the site is one of quietness and serenity
despite the closeness of the Northwest Portland industrial area. This
feel i ng is created because of the boundaries created by the Willamette
Ri ver, the rail road berm whi ch is approximately 30 feet (9 meters) above
the 1evel of the si t e , and the nearness of Forest Park, "'hich forms a
natural wooded backdrop to the southwest across N.W. St. Helens Road. A
map is attached which locates the property in relationship to other
landmarks. (See Appendix, Figures 1 and 2).

-3-
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Wacker's site is now essentially flat after previous filling and
grading operations which are described later. Two oil pipelines of Olympic
Pipeline cross the property.

Geology and Hydrology

The physiography in the vicinity of the plant site is dominated by the
flood plain of the Willamette River and a row of hills called the Portland
Hills, which are also sometimes referred to as the Tualatin Mountains. The
northeastern front of the Portland Hills fonns a linear bluff that persists
for at least fifty miles (80 kilometers) in the Portland area. The Wacker
plant site is situated between the base of the Portland Hills and the
Willamette River.

Beneath artificial fill material, the uppennost geologic unit at the
site is unconsol i dated all uvium deposited by the Wi 11 amette Ri ver , The
alluvium is composed of silt, send, and combinations of these materials.
Columbia River Basalt 9 a hard dense rock layer, occurs at depths less than
100 feet (30 meters) beneath the site.

The depth of groundwater varies across the site and probably
fluctuates widely with the river level. Two borings made in 1982 on the
Wacker site indicate a groundwater depth of fifteen to twenty feet (4.5 to
6 meters). The general groundwater flow is expected to be parallel to, and
toward, the Willamette River.

EARLY HISTORY OF 51T£ AND AREA (PRE-1900)

Early Inhabitants and Early Description of General Area

Archaeol ogical resea rch has reveal ed the earl iest inhabitants to the
Pacific Northwest migrated during the last ice age from Asia to North
America about 10,000 years ago. These people settled along the coast and
inland rivers. Over thousands of years these aborigines lived in a stone

-4-
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age culture of hunters and gatherers. Due to their isolation, different
customs emerged with each village and tribe.

Indians living in the vicinity of the Wacker site spoke their own
Chinookan language and dialect, and it was difficult for these people to
communi cate with other tri bes. Coastal and i nl and Indi ans of Western
Oregon enjoyed an unusually ri ch envi ronment. The 1and was covered with
dense forest of fir, hemlock, and cedar from which they obtained shelter,
utensils and c1otning. Hollowed out logs became canoes providing
transportati on along the waterways, whi ch provided salmon and other fi sh
for food.

In April, 1806, the Lewis and Clark Expedition, upon their return up
the Columbia River from wintering at Fort Clatsop, were the first white men
to enter the Wi 11 amette Ri ver. The area was d~scribed as covered with
trees, with game plentiful, mostly deer and elk. The Indians residing on
Sauvie Island, (Wapato Island) about three miles (five kilometers)
downstream from the current Wacker site, called the ri ver "Multnomah."
Lewis and Clark. stated in their journals that "fir is the common growth of
the uplands. The river provides fish and abundant flowering plants. The
land is very fertile."

The Indians were subject to disease, and the entire Multnomah Village
died from a pestilence between 1829 and 1831. There is no evidence that
the Wacker site itself is of any archaeological interest.

Early Political Background

Disputed Territory

From 1818 to 1846, the boundaries of the Oregon Country were disputed
between Great Britain and the United States. The Hudson Bay Company

established Fort Vancouver in 1824 and maintained jurisdiction over British
subjects and the fur trade. American missionaries and settlers were

outside United States jurisdiction, and, hence outside the law. In

January, 1841, Senator Lewis F, Linn from Missouri introduced a joint
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resolution in both the Senate and the House lito occupy, settle, grant lands
and extend certain laws of the United States to the Oregon Country.1I
Congress took no action.

Attracted by the fertile land, settlers began arriving from Missouri
to the Willamette Valley in 1843. An Oregon Provisional Government was
established in 1843, dividing the Oregon Country into counties. The
territory north of the 45th parallel and west of the Willamette River was
designated Tualatin County. Finally on September 29, 1850, assuming the
surrender of Indian title to their land, Congress passed the Donation land
Law. Under this law, a one-half section or 320 acres (130 hectares) was
granted to every male settler over the age of 18, who was a U.S. citizen
and who had occupied and culti vated hi s land for four consecuti ve years
before December 1, 1850. The law was designed to settle land disputes in
the Oregon Country.

Early Settlers on the Site

Milton Doane and William W. Baker established Donation Land Claims on
land between the present St. Johns and Burlington Northern Railroad
Bridges. These recorded documents reveal Mi ltan Doane settled parts of
Sections 12, 13, 14, and 24 in Township One, North of Range One near the

. present day St. Johns Bridge. The deed awarded the land to Elizabeth Doane
and the hei rs at 1aw of Mi 1ton Doane, deceased. A certi fi cate dated 8
March, 1866, and signed by President Andrew Johnson, is recorded in the
Deed Records, General land Office. The Oregon Donation land Act recognized
women's part in pioneering by allowing wive.s the uncommon privilege of
holding real property in their own names.

\

William W. Baker's 640 acre (260 hectares) Donation land Claim was
a1 so deposited in the General land Offi ce of the Uni ted States at Oregon
City, and was signed by President Andrew Johnson.

In 1852, a ferry began operation connecting the eastern and western
banks of the Wi11amette River near the present location of the St. Johns

Bridge. (See Appendix, Photo I).
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History of Railroads on the Site

Ben Holladay, Oregon's first great railroad builder, had at his
disposal a large land grant for a railroad line from Portland to Astoria

(located at the mouth of the Columbia River), but he lost his fortune in
the 1873 economic depression before any work could be done. The plan was

pi cked up, however, by Henry Villard t buil der of the Northern Pacifi c
Railroad, who was successful in building a route from Portland to Goble

(about one-third of the way to Astoria) in 1883. The line was eventually
completed to Astoria in 1898 after fonnation of the Astoria and Columbia

River Railroad in 1895. The double track railroad bridge across Doane Lake
and the Willamette River was completed in 1908. The road was transferred

to the Spokane, Portland and Seattle Railroad, which was sold and
consolidated to become the Burlington Northern Railroad in 1970. Title

Company public records be~an in 1906, showing the property as owned by the
Spokane, Portland and Seattle Railroad.

DEVELOPMENT OF AREA - (POST 1900)

Wacker Siltronic Site

With the exception of the railroad building activity, the Wacker site

remai ned essenti ally undisturbed before 1900. The site was, with the

exception of few small buildings on the bank of the river, undeveloped
until the Wacker Siltronic construction in 1978.

A portion of the property originally contained part of a small
shallow lake called Doane Lake. (See Appendix, Figure 2). The lake was

only about five feet (1.5 meters) in depth. The lake appears to have
varied in size and shows various configurations on early drawings but seems

to have been located on the southwest edge of the property. The 1ake
itself was bisected by the railroad leading to the bridge when that was
constructed in 1908.
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The property was swampy, and subject to flooding in the winter. A
creek ran through the property which was reported to have contained fish in
the early part of the century. Other little streams seemed to have coursed
through the property depending on the time of year. The creek came from
the hills immediately across N.W. St. Helens Road from the site making up
what is now Forest Park and the former rock quarry.

The earl iest photos of the site (See Appendix, Photo 3) show the
property to be wooded, with the 1ake spl it by the rai 1road berm. The
property was partially flooded in the 1948 Vanport Flood, a major flood of
the Columbia and Willamette Rivers affecting the Portland area. (See
Appendix, Photo 5).

It appears from photos that Portland Gas and Coke (P.G.& C.) may have
begun using a low strip along the northwest edge of the property in the
late 1940's to dispose of some residual products from their operation.
(See Appendix, Photo 6). A description of the P.G.& C. activities is
contained in a later section.

P.6.& C. apparently contracted wi ttl the conveniently located Jack
Eatch Construction Company at the rock quarry to provide fill for the site,
make drainage ditches, and perform some clearing operations. Early 1960's
photos reveal that logging of the standing timber on the site had begun.
By 1969, the logging operation appears to have been completed. (See
Appendix, Photos 10, 11, 12, and 13).

Disposal activities appear to have been confined to the P.G.& C.
operation based on recollections of various people about the use of the
site.

Early photos (1936) show several small buildings on the site directly
on the river bank near the railroad bridge. Western Transportation had a
river dock with two piers leading to the dock. Five buildings and two fuel
storage tanks were located on the river bank. Western Transportation used
the facility for refueling tugs, and to tie up log rafts and barges. Land

access appears to have been a road which lead from the existing Pennwalt
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\. property (described later) and under the railroad bridge at a location
close to the existing Front Avenue. The dock and piers seem to have been
removed in the 1950's (See Appendix, Photo 9) and the buildings ~ere

removed by 1973. (See Appendix, Photo 15).

A road parall el to the boundary between the P.G.& C. pl ant and the
present Wacker property boundary on the northwest 1ead to a Shell Oi 1

Company building and dock which appears in a 1936 photo. P.G.& C. sold a
by-product from thei r gasifi cati on process to Shell. Shell shi pped the
product by river barge from this dock. By 1957, the Shell Oil facility
appears to have been abandoned, but the old building remained until about

1973.

The property was purchased by Victor Rosenfeld and H.A. Andersen in
1962. In 1964, an interest in the property was also conveyed to Gilbert
Schnitzer.

The purchasers of the property from the railroad agreed to fill the
site to a minimum e'evati~n of thirty feet (9 meters) by December 31, 1973,
and to construct industrial buildings on the site by December 31, 1978. A
topographic map of the 85 acre (34 hectares) site prepared in 1969 shows
elevations varying from 47 feet (14 meters) to 12 feet (3.7 meters) on the
site. It was estimated that 1,529,400 cubic yards (1,167,480 cu. meters)
of fill would be required. Mr. Andersen indicated that the site was filled
with material from the rock quarry and dredge material from the Port of
Portland. Pits of fourteen to sixteen feet (4.3 to 5.0 meters) deep used
by the gas company were also filled. The Port of Portland records indicate
that 695,522 cu. yards (530,933 cu. meters) of material dredged from the
river was placed on the site in 1974.

The site apparently remained idle until 1978 when the property was
purchased by the City of Portland Development Commission as part of an
urban renewal project and subsequently sold to Wacker Siltronic Corporation
the same year. Construction of their new plant began irrmediately. (See
Appendix, Photos 16 and 17).
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DEVELOPMENT OF ADJACENT PROPERTIES

u.S. Government Moorings

The U.S. Government purchased property to the northwest of the Wacker
site in 1903 and 1905 for moorings. Additional property was purchased in
1940. The tract contains an area of eleven acres (4.5 hectares) and is
located south of the present day St. Johns Bridge. The various buildings
exi st on the Ua S. Government Moori ngs property for use by the government
for storage and operating faci1ities for dredges and other floating

equipment by the Portland Engineering District. (See Appendix, Photo 14).

Portland Gas and Coke Development

In 1913~ Portland Gas and Coke (P.G.& C.) built a gas works of the
latest design on property which is located to the northwest of the present
day Wacker Siltronic property. (See Appendix, Photo 2)0 The plant
produced Gasco Briquettes, which contributed to the area's solid fuel
supply. Gas was manufactured from oil at the site as well as benzol and
other by-products, such as naphthalene, tar, and 1ampblacK a The products
produced were distributed for commercial and residential use in the City of
Portland. The. synthetic oil gas was produced by the high temperature
reaction of steam with naphtha oil.

A flow diagram describing the gas manufacturing and by-products
process is shown in the Appendi x, Figure 3.· The manufacturi ng process
conti nued until the 1950' s when the petrol eum gas producti on furnaces,
faced with rebuilding and the advent of natural gas, were shut down and
dismantled. The last full year of gas manufacturing was 1955; natural gas
arrived in 1956, and Portland Gas and Coke (PaG.& Co) became Northwest
Natural Gas Company in 1958.

Most of the old PaG.& C. facilities were razed in the 1960's, when
construction of a liquefied natural gas plant was begun. One portion of
the small tank farm was leased to Koppers Company, InCa, Organic Materials
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Division, which is still in use. A few large tanks near the riverbank were
reconditioned and leased to Pacific Northern Oil. The remaining tanks and
metal structures were sold for scrap. In the early 1970's, all the
remaining structures except the old Administration Building were
demolished. Underground piping was also removed. The Administration
Building still remains and has been placed on the National Register of
Historic Places.

Tar bottoms and spent oxide from the oil gas production processes were
deposited at several locations on and off the P.G.& C. property during the
years of P.G.& C.'s operation. Northwest Natural Gas has indicated in
correspondence to the Oregon Department of Environmental Quality that two
accumulations of process residue were present at the P.G.& C. site when the
plant stopped manufacturing gas in 1955. One accumulation of residue was a
pile containing 41,000 cubic yards (31,000 cu. meters) of spent oxide from
the gas purification process. This pile was located near the north end of
the P.Go& C. propertyo

The second accumulation of residue was a tar pond of about 30,000
cubi c yards (23,000 cu. meters) located on the property upstream of the
oxide pile. The pond was at the southeast corner of the P.G.& C. site in
an area of low elevation that was particularly prone to flooding. This
pond was formed as a result of a long accumulation of tar box and lampblack
water overfl ow from the oi 1 gas operati ons • Records at the Oregon
Department of Envi ronmental Qual ity indi cate that oily resi due from the
open tar ponds may have leached into the Willamette River on a number of
occasions.

A portion of the tar pond was located on property currently owned by
Wacker Siltronic. This portion of the pond was located at what is now the
junction of the Willamette River and the northwest property boundary of the
Wacker property. Aerial photos and Northwest Natural Gas records indicate
that this pond was eliminated in the late 1960's. The pond was apparently
fill ed with overburden, and some of the tar materi al was forced onto the
ground near the pond. The material was then consolidated by layering with
additional overburden. Photographic records indicate that thi s
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( consol idated materi al was spread over much of the northern corner of the
Wacker site.

During raiing and cleanup operations at the P.G.& C. site in the early
1970's, most of the spent oxide pile was hauled to the Scappoose, Oregon,
landfill. At approximately the same time, the remaining tar pond, which
was located on the P.G.& C. property, was filled with remnants of the spent
oxide pile and overburden from the adjacent rock quarry, operated by the
Jack Eatch Constructi on Company. The fi 11 ed pond was then covered with
additional overburden.

In addition to the tar bottoms which were deposited in the tar ponds,
there is evidence that other material may have been deposited by P.G.& C.
on the Wacker site. Refractory brick, evidenta11y from the P.G.& C. gas
production furnaces, was found at the Wacker site during construction
excavation activities. In addition, inspection of aerial photographs of
the area suggest that a dark material was deposited at one of the higher
elevations of the Wacker property in the late 1950's. (See Appendix, Photo
9).

Although the exact composition of the tar bottoms deposited on site is
not known, they are generally assumed to be composed of poly-nuclear
aromatic hydrocarbons (PAH's) such as naphthalene, phenolic compounds, and
various long chain length organics. Some of these materials are of concern
to the government regulatory authorities because of potential toxic
characteristics.

Presently, the Northwest Natural Gas facility consists of a liquefied
natural gas (LNG) storage and distribution facility.

Pennwalt

To the southeast of the Wacker Siltronic Plant and across the railroad
berm is located the Pennwalt Corporation. The first record of the company
at thi s 1ocat ion is in 1949 when it was known as the Pennsyl van i a Sa 1t

Manufacturing Company. The Pennwa1t plant produces chlorine, caustic soda,
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sodium and potassium chlorate, hydrochloric acid, and ammonia. The basic
raw material used by the plant is salt which is obtained from Baja.
California, Mexico.

Although the Pennwalt plant is listed as a hazardous waste generator,
the Oregon Department of Envi ronmental Qual i ty 1ndicates that the only
hazardous waste generated at the plant in the last five years was two drums
of methylene chloride. Five surface impoundments exist on the plant site.
close to the northwest boundary of the plant property. The impoundments
are about 1~OOO feet (300 meters) from the WacKer S11 troni c plant si t e ,
Two impoundments are used for chlor-alkali production and have a pH of less
than twelve. The impoundments are known to contai n asbestos from 01 d
electrolytic cell casings. Two impoundments are used for waste from the
sodium orthosilicate process. The pH in these impoundments is 10.9. One
impoundment is used for brine sludge. The impoundment may contain heavy
metals such as zinc, lead and chrome. The result of Environmental
Protection Administration toxicity tests have shown the material to be
non-hazardous.

All surface impoundments on the Pennwalt site are unlined and have no
surface outlets. No groundwater monitoring is perfonmed at the site.

Rhone-Poulenc/Chipman Chemical

Rhone-Poul enc is located southeast of the Wacker property, at the
junction of N.W. St. Helens Road and the Burlington Northern Railroad line.
The Rhone-Poulenc and Wacker sites are separated by the rail road tracks.
The Rhone-Poulenc production facility is about 1,700 feet (520 meters) from
the Wacker property boundary. The plant was known as Chipman Chemical/
Rhodia Agriculture Division until 197R when it was named after its parent
company, Rhone-Poulenc.

The Chipman Chemical plant began operation in 1948 as a liquid
formulation plant and insecticide distribution warehouse. In 1956, a
technical 2,4-0 herbicide production plant began operation at Chipman and

operated until 1982. Between 1956 and 19B2, various other herbicides and
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insecticides have been produced at the site, including 2,4,5-T 2,4-0B,
St l vex, MCPA, and MCPB. Presently. the only chemical manufactured at the
plant is bromoxynil octanoate.

Prior to the mid-1960's. effluent from the Chipman Chemical plant was
pumped to nearby Doane lake. In 1964, a plant visitor's guidebook
indicates that the plant suffered its first major water pollution incident.
Water from the Chipman side of Doane lake apparently passed through the
railroad berm separating the lake. Vegetation in the north portion of the
lake died over a short period of time. Water from the north lake passed
into the Willamette River via a stream which ran along the edge of the old

P.G.& C. property. Fishennan complained that salmon swimming near the
plant site were tainted.

Since 1964. the plant has undertaken numerous measures to reduce the
level of chemicals leaving the plant, including the shutdown of many of the
production processes and addition of several treatment processes. Major
cleanup activities at Doane lake took place in 1966 and 1980.

The plant has conducted numerous investigations of the extent of
pesticide contamination around the site. No chlorophenolic contamination
was found in sediment and lake samples taken from Doane lake north of the
railroad mainline during 1980 investigations.

Rhone-Poulenc is conducting on-going groundwater investigations for
pesticide contamination. Relatively high levels of chlorophenol;c
compounds have been detected in an area near the old 2,4-0 production
building. lower levels of the compounds have been detected in other areas
around the plant. Recently. low levels of chlorophenol compounds were
detected 1n groundwater obtained at the Air Products industrial site east
of Rhone-Poulenc. Rhone-Poulenc is considering the installation of several
groundwater withdrawal wells for treatment of groundwater.
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ESCO Landfill

ESCO Corporation is a steel manufacturer located in Northwest
Portland. which apparently used a location just southeast of the railroad
berm for disposal of materials from their manufacturing process. The
northwest boundary of the dlsposal landfill is contiguous to the railroad
mainline whic.h runs along Wacker's southeast property boundary. Material
disposed of in the landfill included refractory. baghouse casting fines.
spent mold material, and furnace slag from ESCO's steel casting operation.
Most -of the landfill has been filled over, except for an area near the
Burlington Northern Railroad mainline. ESCO and the railroad are currently
in dispute over the filling of this remaining part of the landfill.

Koppers Company, Inc.

In addition to leasing of chemical storage tanks on the Northwest
Natural Gas site, Koppers operates a small chemical processing facility on
the property. The plant receives coal tar by rail car and makes customized
creosote and coal tar blends for wood treaters. Until the mid 1970's, the
plant disposed of waste coal tar distillates in a disposal area close to
the Wacker property boundary and N.W. Front Avenue. The area, which is
approximately 40 feet x 70 feet (12 meters x 21 meters). is now surrounded
by five (5) groundwater monitoring wells. laboratory analysis of
groundwater obtained from the wells in 1982 indicated phenol concentrations
ranging from 0.12 to 24 mg./l (ppm).

Goul d Battery

The Gould Battery site is located on N.W. Front Avenue approximately
1.400 feet (430 meters) from the Wacker property boundary to the southeast.
The site was occupied for many years by a battery recycler, a subsidiary of
National lead Company. The site was acquired by Gould in 1979 and has
subsequently been renamed GNB Battery. The battery facility is no longer
active; refining was terminated in 1980. A large pile of more than 10,000

tons of battery casings was present on the site in the early 1980's. Gould
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Battery is currently undertaking measures to remove the old casings. The
battery recycling facility also handled large quantities of lead lTtastes,
disposing of them in ways that have not been determined. In 1973, the
facility was cited for discharging lTtastewater to Doane lake.

Hazardous substances of concern at the Gould Battery site include lead
oxide dust in the air and lead contamination of surface and groundwater.
Contamination of a shallow aquifer in the vicinity of Gould with lead has
occurred at the level of 0.5 ppm. No contamination has been detected in
the deeper aquifer in the vicinity of the Gould site. The lead in the
shallow aquifer is thought to be bound to the clay in the aquifer and may
be present for a considerable period of time.

RECENT WACKER SITE INV£STIG~TIONS AND ACTIVITIES

Soil Borings

Three sets of soil borings have been conducted at the Wacker Si1tronic
site in preparation for various stages of construction activity. Soil
bori ngs made in 1977 and 1978 were primarily concentrated in the area of
the present Wacker facilities near the Willamette River. These borings
were located in the areas planned for the first phase of site development.

The third set of soil borings was made in 1982. These borings were
made in anticipation of the planned construction of the po1ysi1icon
production facility. The southwestern part of the Wacker property is being
contemplated for location of this facility.

Comments on a majority of the boring logs note the presence of
subsurface oil or black organic material at depths ranging from ten to
fifty feet (3 meters to 15 meters). A boring roughly corresponding to the
location of tar ponds from the old Portland Gas and Coke Company showed oil
saturation in a zone from twenty to fifty feet (6 to 15 meters) in depth.
Most of the other borings show thinner zones of oil saturation or presence.
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Logs for the 1982 soil borings taken at the southwestern part of the
site indicate strong hydrocarbon odors or oil at all but two borings. The
northernmost borings indicate oil at depths as high as five feet (1.5 rn.).

Clarifier Excavation/Oil Pipeline

Excavation for the construction of the water treatment portion of the
present Wacker facility was started in March. 1979. During the excavation.
large quantities of oil and water infiltrated the hole which was prepared
for the future clarifier.

Investigative activities were initiated to discover and stop the
source of the oil. which was interfering with the construction activity. A
portion of the Olympic oil pipeline. which passes through an area
immediately adjacent to the clarifier. was exposed during investigative
digging. The exposed pipeline had numerous perforations and appeared to be
the source of the fresh oil which was infiltrating the excavated hole for
the clarifier. The holes in the pipe ~re patched and the treatment plant
construction work proceeded as planned. The portion of the pipeline in the
immediate vicinity of the clarifier was exposed and repaired.

The foregoing is a summary of the historical information assembled for
this report relating to the Wacker Si1tronic plant and the immediate
surrounding area. An appendix follows containing figures. a chronology and
photos showing changes on the property through the years.
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APPENDIX

1. Figure Showing Wacker Siltronic Plant and Surrounding Vicinity (1983).

2. Figure Show; ng H; story of Waste ~anagement Areas Surround;ng Wacker

Siltronic Plant.

3. Portland Gas and Coke Company Gas Manufacturing and By-Products Flow
Diagram.

4. Chronology of Activities - 1850 to 1984.

5. Photographic History of Wacker Site and Surrounding Vicinity.
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APPENDIX ITEM 4

CHRONOLOGY OF ACTIVITY INCLUDING DESCRIPTION OF PHOTOS:
NORTHWEST ST. HELENS ROAD

BETWEEN THE BURLINGTON NORTHERN RAILROAD BRIDGE
AND ST. JOHNS BRIDGE

1850

1852 (Photo 1)

1866

189B

1903-1905

1908

1913 (Photo 2)

1915

1931

1936 (Photo 3)

1940 (Photo 4)

1940

1948 (Photo 5)

Act to create Office of Surveyor General of Public lands
1n Oregon to provide for survey and donation of land to
settlers.

St. Johns ferry begins operation connecting the eastern
and western banks of the Willamette River.

Claim was officially recorded awarding the land to
Eli zabet h Doane and the hei rs at 1aw of Mil ton Doane,
deceased.

Astoria & Columbia River Railroad completed linking
Portland and Astoria.

U.S. Government Moorings purchases approximately 6 acres
(2.5 hectares) land near present location of St. Johns
Bridge. .

Double track railroad bridge across Doane lake and the
Willamette River completed.

Portland Gas and Coke begins operation. (Notice U.S.
Moorings north of P.G.& C. and vacant land to the
south).

Area annexed to City of Portland.

St. Johns Bridge completed.

First available photograph showing two bridges, U.S.
Moorings, Portland Gas & Coke, vacant wooded property,
and Doane lake spl it by rail road (Note the docks off
vacant property in river).

Some filling has been done by Portland Gas & Coke
adjacent to the south of their facility.

U.S. Government Moorings purchases additional 5 acres (2
hectares).

Area is flooded by Vanport Flood; notice flooding of
U.S. Moorings, Portland Gas & Coke and the undeveloped
property. Pennwalt has begun operation.
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1949 (Photo 6)

1952 (Photo 7)

(Photo 8)

1955

1957 (Photo 9)

1961 (Photo 10)
(Photo 11)

1964 (Photo 12)

1967 (Photo 13)

1969 (Photo 14)

1973 (Photo 15)

1974

1977 (Photo 16)

1978

1978 (Photo 17)

1980

Photo looking northwest at Portland Gas & Coke with
undeveloped site in foreground.

Photo looking south at Portland Gas & Coke; standing
water on eastern edge of P.G.& C.; Doane lake visible
adjacent to railway tracks; rock quarry in middle of
photo on west side of St. Helens Road.

Photo looking north to St. Johns Bridge; notice berm for
water flow in foreground forming boundary of pond.

last full year of gas production at Portland Gas &Coke
facility.

Holding pond of P.G.& C. is visible 1n center of
photograph with little water in it; dirt roadway visible
through undeve10ped property.

logging of portion of undeveloped property has occurred.

Rosenfeld and Anderson purchased portion of undeveloped
property from railroad and Northwest Natural Gas Company
in 1962, and a portion was transferred to Schnitzer in
1964.

Aerial; undeveloped site has been completely logged;
filling appears to have begun.

Portions of Portland Gas & Coke facility have been
removed; undeveloped site is logged.

Fi 11 and grading done on undeveloped site; portion of
Doane lake on northern side of railroad filled; shore
1i ne along undeveloped property strai ghtened; Port1and
Gas & Coke facility completely removed.

Undeveloped site fi'led with 695,522 yards (530,933 cu.
meters) of dredge material by Port of Portland.

Undeveloped site filled and graded.

Undeveloped site purchased by City of Portland.

Site development and construction of Wacker plant
started.

Wacker plant begins operation.
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1984 (Photo 18)

(Photo 19)

Color photo looking southeast from Sto Johns Bridgeo

Color photo of view of Wacker Siltronic Plant o
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WACKER su,rRON~C PLANT
AND SURROUND~NGV~C~N~TY (1983)
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Figure 2 WACKIER S~l1rIRON~C PLANT
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BROWNAND~~WE~~~~~~~~~~~~_~~~~~.~~~~~~_~~_
CONSULTING ENGINEERS

June 16, 1988

Mr. Ed Bolin
Northwest Natural Gas
220 Northwest Second Avenue
Portland, Oregon 97209-3991

SUbject: Tetra Tech Contract

Dear Mr. Bolin:

RECEIVED
ENGINEERING

JUN 201988

John L. Pittman
Wacker Siltronic

13-1904

As requested, we have enclosed a copy of the Environmental
Protection Agency (EPA) contract with Tetra Tech. The contract is
for review of 104 (e) responses and preparation of a scope of work
for a Doane Lake area groundwater study. Mr. Bill Renfroe of
Oregon Department of Environmental Quality (DEQ) and Mr. Tom
Robertson of EPA supplied this copy and the modified schedule.
Mr. Robertson is the newly appointed project officer in Portland
working under Mr. Dave Tetta in Seattle.

Phase 1 is the information collection and review segment and
includes these tasks:

~ Evaluate the data provided, based on EPA standards for
Quality Assurance/Quality Control (QA/QC).

v Clarify past and current activities at each facility.

v Judge whether the industrial operation in question uses
and/or produces hazardous substances that may affect the
water in the Doane Lake area.

e categorize the likelihood of each facility's contribution
to contamination in the Doane Lake area.

Phase 2 is the development of a scope of work for the groundwater
and surface water investigation of the Doane Lake area. The
primary objective of the scope of work is to characterize the
hydrogeology of the Doane Lake area, with emphasis on:

o Identifying the full extent of lead migration from the
Gould site.

o Identifying other contamination that might affect remedial
decisions on treating lead contamination.

11625sw 66TH AVENUE. P.o. SO.X23158 PORTLAND. OR 97223· (503) 639-0626
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Mr. Ed Bolin
June 16, 1988
Page 2

Tetra Tech has committed to completing the draft scope of work by
July 11, 1988, and completing the final scope of work by
July 25, 1988. Consent agreement negotiations between EPA and the
involved parties are tentatively scheduled for August.

Our contact with the various involved parties has detected a
widespread state of indecision about commitment to a group effort
to respond to the EPA plan. As difficult as it may be, the
involved parties must act as a group to:

Control the Project - The direction, emphasis and detail of any
environmental investigation is controlled by the managing
entity. Should that be you or EPA?

Develop an Effective Bargaining position - After Tetra Tech
develops a scope of work to characterize the hydrogeology of
the Doane Lake area, EPA will come to your group to begin
negotiations on a consent agreement. You may establish a more
favorable agreement with EPA by active involvement in the
entire process. Would a cohesive group be more effective at
the negotiations?

Obtain Favorable Cleanup Standards - The determination of
cleanup criteria has a dramatic effect on the total costs
incurred. By taking control of the study, you can affect the
final cleanup standards in two ways: (1) you can prevent the
expansion of the superfund site; and (2) you can be responsible
for the selection and interpretation of applicable or relevant
and appropriate requirements (ARARs) of federal laws and more
stringent promulgated state laws. Do you want the cleanup
criteria set without your input?

The time to act is now, before EPA presents you with Tetra Tech's
scope of work as the basis of their proposed consent agreement. We
propose a scope of services to provide technical support for you as
you prepare for negotiations with EPA. The scope includes:

o Review 104 (e) responses.

o Facilitate favorable review of existing data by Tetra Tech
with regard to EPA QA/QC.

o Track Tetra Tech's progress and report the implications of
their findings to the group.

BROWN AND CALDWELL
11625SW 66TH AVENUE. PO. BOX 23158 PORTLAND. OR 97223· (503) 039·0626
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Mr. Ed Bolin
June 16, 1988
Page 3

o Assist the group of involved parties to prepare for
consent agreement negotiations.

The costs of these review and coordination services are flexible
and will be proportional to the level of detail you require.

Please call Mr. Jonathan Snell or me if you or any of the other
involved parties have any questions.

Very truly yours,

B/ff:!7iltrC
~~~~ M. Alle~der

Manager, Hazardous Materials

RMA:has
Enclosure

cc: Mr. Jordan Dern, Keystone Environmental (Koppers)
Mr. Robert Ferguson, Rhone-Poulenc
Mr. Tim McGrath, Schnitzer Brothers
Mr. Larry Patterson, Pennwalt
Mr. John Pittman, Wacker siltronic
Mr. Roger Sherwood, ESCO
Mr. Dave Simon, Liquid Air

BROWN AND CALDWELL
11625s.w. 66TH AVENUE. PO. BOX 23158 PORTLAND. OR 97223' (503) 639-0626
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1 .0 INTRODUCTION

The Doane Lake Area covers approximately 120 acres In Northwest
Portland on the banks of the Hillamette River. The area t s heav1ly
t ndus t r i a l t z ed with contributions of waste mater1als to the groundwater,
surface water and soil. The waste materials include: metals, organics,
caus tt cs and acids. The Gould NPL site Is associated with the Doane Lake
area.

The U.S. Environmental Protection Agency (EPA) has Identified 10
Potentially Responsible Parties (PRP's) and has issued, on February 18, 1988,
not1ce and information request letters under the prov1sions of Section 104 of
the Comprehens I ve Envi ronmenta 1 Response, Compensation, and Ll ab l l t ty Act
(CERCLA)~· 42 U.S.C. 9604.

One purpose of th1s assignment is for the Contractor to provide technical
assistance for review and analyses of documents rece1ved in response to these
letters. The overall object1ve of the project is to identify the data gaps in
re1at10n to the known information on groundwater and surface water
contamination at the NLlGou1d superfund site. Another purpose of this
assignment t s for th€ Co.,tt"'D.4oY to vr t te the Scope of Work for the Phase I
Remed1al Investigation (RI) Sampling Plan, Quality Assurance/Qua11ty Control
(QA/QC) Project Plan and the Health. and Safety Plan for Doane Lake.

2.0 PROJECT APPROACH

,h~ CoV\.tre-<-h:".- ;~ n~'4.<:U.t to prov1 de techn1 ca 1 support for· the Doane
Lake site. This ac t l v t ty 1nvo1ves review and follow up of 104e responses,
1ntegrat10n of these responses in the development of a scope of work, and
coord I nat1 ng these efforts with EPA and ODEQ. The ....ork w111 be performed
based on information supp11ed by the U.S. EPA Region X and discussions 'ltith

I. •

Tom Robertson, the EPA Project Offi cer. .. .

This assignment is identifIed as Enforcement Conf1dent1al. The
Information compiled for th1s project may be used In enforcement proceed1ngs
and strict document control 1s necessary. \kL~~~ w111 maintain document
con tro1 1nc 1ud1ng: a log-1 n procedure mon \tored by the <!b ~-h-<..dor 's Work
Ass1gnment Manager and storage of documents 1n a locked room w1th locked file
cabinets.

EPA w111 prov1de -t\u~.Jro·~~With copies of existing documents as relate to
the Doane Lake Area 1n general-and the Gould HPL site speclf1cally. ~

," . - ~ ~

":'

~.
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Phase 1

Based upon responses received by EPA to the notice and Information
request letters, the Contractor is asked to determine which responses have
fully answered the informatjon requests In the'notlce letter, Identify all PRP
responses which do not fully answer the questions and follow-up vIa telephone
conversatIons on those who submItted an incomplete response. The followIng
specific tasks will be performed:

1) Contractor w111 review responses receIved by EPA and evaluate the
Information based on EPA based QA/QC requIrements. The data wIll be
broken down as to whether it is Level A (quantitatIve data) or level B
(qualItative data, not meeting EPA's requirements).

2) Contact, If necessary, each PRP by telephone, and inquIre as to:

a) Past and current activities and each type of facility on premIses
and operations (if response does not provide thIs information);

b> Clarification of answers that are unclear. Telephone
communications with the PRP's must be fully documented.

3) Review all responses received by EPA and all Information obtaIned above (1
and 2>' This will be completed by persons with professional knowledge of
industrial processes and chemical characteristIcs. This person will judge
whether the type of industrial operatIon In question uses and/or produces
hazardous substances that mIght impact groundwater or surface water
contamination beneath their site and the general Doane lake area.

4) Contractor will present in writing an Indication of high, medium, or low
priority for likelihood of the facility's hazardous substance/waste
contribution to contamination beneath theIr site and In the general Doane
lake area and an indication as to whether the data proVided Is. Level A or
Level B. .. ..

5) The contractor wIll meet bi-week1y via a conference call with the Oregon
Department of Envl ronmenta1 Qua11 ty (ODEQ) personnel ·and the EPA Project
OffIcer to di scuss .potentialproblems and/or questions that ar l se . The
contractor will provIde a computer generated bi-week1y progress report. A
standard meetIng tIme wIll be set by the EPA Project Officer wi thin a week
of the start of the contract date.

Phase 2

Based on the work performed under Phase 1, Tetra Tech will develop a scope
of work for the groundwater and surface water InvestigatIon of the Doane Lake"
area.

Spec1fic objectIves of the scope of work Include: characterIze the
hydrogeology In the Doane Lake Area, especially with regards to identifying·
data gaps in relatIon to the NL/Gould RI/FS and l04e responses; IdentIfying
the full extent of lead mIgratIon from the Gould site; and IdentIfying other
contamInation that might affect remedIal 'decisions on treating lead
contamInation.

. .
SCOEPA00015510



3.0 PROJECT OELIVERABLES

Five unbound copies of each of the follow1ng products are del tverablus
under this work plan:

,-

Report covering documentation requirements of Phase 1.4.

Draft Scope of Work

Final Scope of Work

4.0 HaRK SCHEDULE

SCHEDULE

The project team wt 11 ma t nta l n contact wah the EPA and OOEQ Project
Offtcers and meet as requtred In Sect10n 2. EPA wtll prov1de a one week turn
around on all draft documents to meet the project schedule. The ttmeline for
project ac t lv t t l es is listed below: Ne.~vSc.~lt>rJ!vle

Pc.:. ,- B; t! '~("I1-Frl;ie
,,-If 3/8$DELIVERABLE -Phase 1

EPA provision of information
First Bi-Weekly meeting

Phase 2

Aprl125-·
by April 29, 1988

J vne n
JVVle 17

Draft Scope of Work
Comments from EPA on Scope of Hork
Final Scope of Work

June 10. 1988
June 17. 1988
July 1, 1988

Jvjy /I
J(./y 13
Jilly 2~-

5.0 COSTS

Estlmate costs for this work are as follows:

Estimated total hours:
Estimated total cost:

900
$50,000

~ Cv~~~shall nottfy EPA when 600 hours have been expended on thts task.

o
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Donald H. Cuozzo
General Counsel

John F. Ramser
Stephen T. Tomko
Thomas Burgunder
Thomas F. Reid
George Carroll
Edward B. Wood
Kenneth W. Kubrick
Mary Dombrowski Wright
Jill M. Blundon
Billie Schrecker Nolan
William F. GiarJa

Koppers Company, Inc., Legal Services
436 Seventh Avenue, Pittsburgh, PA 15219
Telephone 412-227-2000
Telex 0866418, Koppersco

KOP ERS·

March 22, 1988

Nw- S -~ I

SENT VIA DHL #339321194

Hobart Richey
Tax Counsel

M,D,R 25 1988

Environmental Resources

Dear Hr. Tetta:

David Tetta
U.S. Environmental Protection
Agency,-Superfund Branch
1200 Sixth Avenue, HW-113
Seattle, Washington 98101

Re: NL!Gou1d Superfund Site
Portland, Oregon

Koppers Company, Inc. (Koppers) is in rece ipt of U. S •
EPA's request for information 1efter dated February 18,
1988 in which Koppers is named as a potentially
respons ib1e party for the above-referenced site. This
request for information letter bases ~he addition of
Koppers as a potentially responsible party on results of
investigations conducted as part of a Remedial
Inves t iga tion (RI) and Feas ibil i ty Study "(FS) undertaken
at this site by Gould Inc. and NL Industries, ·Inc.· which,
according to U. S. EPA, indicate that Koppers' Northwes t
Terminal located at 7540 N.W. St. Helens Road, Portland;
Oregon is a source of groundwater contamination detected
at the NL/Gould Superfund Site. For the following
reasons, Koppers does not believe that it is a potentially
responsible party under the federal. Comprehensive
Environmental Response, Compensation and Liability Act of
1980 (CERCLA).

Sect ion 107 (a) of CERCLA def ines a potentially
responsible party as including current and former owners
and operators of facilities and "(a)ny person who by
contract, agreement or otherwise has arranged with another
party or entity for transport, storage, disposal or
treatment of hazardous substances owned, controlled or
possessed by such person at a facility owned or operated

412-227-2515
Writer's Direct Dial Number
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March 22, 1988
David Tetta
2.

by another party. II It is without question that Koppers
has never had an ownership or operational interest in the
NL/Gould Superfund Site. Nor does U.S. EPA contend that
Koppers "arranged with another party" for transport,
storage, t:rea t:ment: or disposal of. hazardous su!Jstances
from, to or at the NL/Gould Superfund Site. Instead, U.s.
EPA relies upon the results of groundwater investigations
conducted at the NL/Gould Superfund Si te to link Koppers
to that si te. We are not aware of any precedent under
CERCLA for imposing potentially responsible party status
upon a company that is not connected with the facili ty
through ownership or operational control or by virtue of
having arranged for hazardous substances to be handled at
the facili ty. Indeed, the clear language of the statute
requires that a "generator ll potentially responsible party
must have made arrangements "with another party" for
handling of the hazardous substanc~s at the facility.
There is no evidence of record that Koppers made any
arrangements with anyone to have hazardous substances
handled at the NL/Gould Superfund Site ..

Accordingly, under both ~ clear and unambiguous reading of
the statute and existing case law, Koppers can not be
cons idered to be a potentially r e spons ible party at the
NL/Gould Superfund Si te on the grounds that hazardous
contituents may have entered the groundwater at the
Koppers' Northwest Terminal site and migrated to the
NL/Gould Superfund Si te. . Under these circumstances, we
trust that Koppers will not be included as a potentially
responsible party for the NL/Gould Site.

Please give me a call if you have any questions or wish to
discuss this matter further.

Very truly y ours ,
/

bee: J. Batchelder
L. Flahert:;r
J. Dern I
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Phone: 412/227-2694

Dear Ed:

436 Seventh Avenue, Suite 1940, Pittsburgh, PA 15219

April 7, 1988

Mr. Ed Bolin
Northwest Natural Gas
220 NW Second Avenue
Portland, OR 97209

Pollo....ling cur m·=eting en March 29, 1928, I took the committee
proposal of hiring a consultant for the purpose of reviewing
existing data to Koppers management to determine their .
willingness to participate in this early phase of the study.
After careful consideration, Koppers feels not only that it
should not participate but also that it should not be even asked
to participate for a number of reasons; including, but not
limited to the following:

1. Koppers area is small - It occupies only about 4 acres of
the proposed 400 acre study site.

2. Its history is short - Koppers began operation in 1966. For
most of its life it has served as a short term storage
terminal.

3. No data is available - Unlike many of the other
participants, no studies have been performed on Koppers
site, thus there is no benefit to Koppers of the data
reduction effort by CDM.

4. The Koppers site is simple. The development of a work plan
for the Koppers site alone would be done by assembling
existing protocols. There is or no benefit to preparing a
work plan prior to meeting with U. S. EPA.

This position does not foreclose Koppers limited participation in
the future private investigation at the site nor does it commit
Koppers to such participation, but only addresses the issue at
hand. Koppers is willing to sit as an observer to the committee
and offer its environmental expertise but does not feel that its
financial participation is appropriate at this time.

SCOEPA00015514



Page 2
Mr. Ed Bolin

Northwest Natural Gas
April 7, 1988

Although they were not available at the meeting, we would
appreciate receiving copies of the responses to the 104 letters
that were made by each participant. Please let me know if that
presents a problem. We look forward to our continued cooperation
toward the resolution of this matter.

Sincerely,

Jordan M. Dern
Senior Program Manager
Koppers Industrial & Foundry Products

JMD/mrw

cc: William Farran III
Roger Sherwood
Tom McGrath
John L. Pittman
James Tracewski
Richard Bach
Robert Ferguson

- Rhone Poulenc, Inc.
- ESCO Corp'.
- Schnitzer Investment Corp.
- Wacker siltronic Corp.
- NL Industries, Inc.
- Stoel Rives Boley Jones & Grey
- Rhone Poulenc, Inc.

SCOEPA00015515



U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 SIXTH AVENUE

SEATTLE. WASHINGTON 98101

April 5, 1988

HW-113

Koppers Company, Incorporated
7540 N.W. St. Helens Road
Portland, Oregon 97229

REPLY TO
ATTN OF:

Dear Sir:

The U.S. Environmental Protection Agency (EPA), through its contractor,
Ecology and Environment (~&E), has completed the preliminary assessment of the
Koppers facility. A copy of the report is enclosed.

Based on this assessment and other pertinent information, EPA finds it
appropriate to defer to state authority for further consideration as part of
the Doane Lake study.

If you have questions regarding report content or planned actions, I may
be reached at (206) 442-2722.

Sincerely, -

I~Lxy/zJ~ r-~'Lc-c-~
Deborah Flood
Environmental Protection Specialist
Superfund Response &Investigations. Section

Enclosure

cc:~Northwest Natural Gas,'P~rtland
Chip Humphrey, EPA-OOO
Mary Wahl, DEQ, Portland
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PRELIMINARY ASSESSMENT REPORT
KOP PERS SIrE

PORTLAND, OREGON

TOO FlO-8709-09

Report Prepared by: Ecology and Environment, Inc.
Date: October 1987

Submitted to: J.E. Osborn, Regional Project Officer
Field Operations and Technical Support Branch

U.S. Environmental Protection Agency
Region X

Seattle, Washington

ecology and environment, inc,
101 YESLER WAY, SEATILE. WASHINGTON, 98104, TEL. 206/624-9537

Intemational Specialists in the Environment

recycled paper
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ecology and environment, inc.
101 YESlER WAY, SEATIlE, WASHINGTON, 98104, TEL. 206/624-9537

International Specialists in the Environment

MEMORANDUM

.-. -

DATE: October 28, 1987

TO: . John Osborn, FIT-RPO, USEPA, Region X

THRU:~David Buecker, FIT-OM, E&E, Seattle 1i~

FROM: Lazar Gorelik, FIT-SM, E&E, Seattle ~~

SUBJ: Preliminary Assessment Report for
Koppers Site
Portland, Oregon

REF: TOO FIO-8709-09

CC: Deborah Flood, HWD-SM, USEPA, Region X
Jeffrey Villnow, FIT-PM, E&E, Seattle
Thomas Tobin, E&E, Seattle

1. Introduction and Purpose of the Preliminary Assessment:

Pursuant to U.S. Environmental Protection Agency (EPA) Contract
No. 68-01-7347 and Technical Directive Document (TOO) F10-8709-09, Ecology
and Environment, Inc. (E&E) conducted a Prel iminary Assessment (PA) of
Koppers Site in Portland, Oregon. The PA represents the second of a three
step investigative process which begins with Site Discovery and concludes,
if necessary, with a Site Inspection. The investigative process, in gen
eral, is intended to identify, compare, and rank the potential hazards
associated with a particular site relative to other sites across the nation
for the purpose of identifying priority sites requiring remedial responses.
It does not include extensive or complete site characterization, contami
nant fate determination, or quantitative risk assessment.

The Koppers Site PA was conducted to identify potential public health
and/or environmental hazards related to the site and, if present, evaluate
the need for additional investigative action. The PA is based on data
derived from available files and literature pertaining to the site (1-8).
Information developed during the PA is summarized in Appendix A on EPA Form
2070-12.

2. Information Obtained During the Preliminary Assessment:

o Site Location and Description - The Koppers Site is located at 7900
N.W. St. Helens Road in the northwest industrial area of the City
of Portland, Oregon (Figures 1 and 2). The facility occupies the
southwest corner (8 acres) of a former gasification plant that was

recycled paper
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Preliminary Assessment Report
Koppers Site
Page 2

operated by Portland Gas and Coke Company from 1913 to 1956 when
Northwest Natural Gas Company began distributing natural gas.
Northwest Natural Gas currently owns the property and leases it to
Koppers Company (1). _.

o Physical Environment - Several large facilities, including the
Rhone-Poulenc Chemical Plant which previously generated dioxin con
taining wastes, are in the vicinity of the Koppers Site (5, 6).
The Wacker-Siltronic Company purchased land from Northwest Natural
Gas and constructed a facil ity near the Koppers Site in the late
1970s (3, 4). Sediments containing coal tar residues were found
during the construction of the facility. Between the Siltronic and
Koppers sites lies the Northern Doane Lake site. Investigation of
this area by Northwest Natural Gas and Wacker-Siltronic resulted in
the Oregon Department of Environmental Quality (DEQ) identifying
the Koppers Site as a source of suspected contamination (4).

The Willamette River is approximately 1,800 feet from the Koppers
Site. The depth to ground water at the site is probably.within
five to twenty feet. The .Portland area has a mild climate, wet
winters and wann dry summers. Total annual precipitation is about
40 inches and the average annual evaporation is about 26 inches.
Drinking water in this area is supplied by the City of Portland
from the Bullrun Reservoir (7).

o Site History / Potential Problem s at Site - In 1965, Koppers
ompany 0 t t ts urg s1gne a ong tenn ease agreement wi th

Northwest Natural Gas Company to construct a new coal tar distilla
tion plant on the property (1, 2). In 1966, the new $1 million
plant started processing coke oven tar, which is produced by the
carbonization of coal in ovens.

The plant consisted of tar processing and pitch cooling facilities,
a tank fann, a boiler bUilding, an office building, a machine shop,
and an extensive piping system for transferring raw materials and
fini shed products from or to transportation faci 1Hies or storage
tanks (Figure 2) (1). Coal tar was brought by boat to the Willa
mette River docks at the plant site.

In the period between 1966 and 1973, the plant produced chemical
oil, creosote, and pitch by distillation of coal tar (8, 9). Pre
heated coal tar was pumped from storage tanks to a large batch
still. Heat was supplied by circulating tar from the still through
a gas fired heater. Distillation was carried out under relatively
hi gh temperatures and vacuum until the still contents reached a
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Preliminary Assessment Report
Koppers Site
Page 3

specific softening point. Oil from the tar was separated in a
fractionating column and after condensation was pumped to storage.
The pitch was pumped to a cooling tank from which it was loaded
into tank cars or sent to cooling pans (50 x 80 feet). The solidi
fied pitch was then dug out and loaded into trucks or hopper cars.

Air pollution problems from the following sources were associated
with these operations: vents on the heated storage tanks, seals on
pumps handling the hot process steam, an oil seal on the condensing
system for the fractionating column, spills, and fumes from pitch
cooling tanks (10). An air pollution control system used at the
plant (9, 11) ccnsi sted of a scrubbing tower in which fumes w,ere
contacted and condensed by relatively cool circulating ui1. Separa
tion of the water condensate (wastewater) from the circulating oil
was accomplished in a water tank and a water dehydration tank.

In 1973, the production facilities at the plant were shut down due
to a lack of raw materials (8). In 1974, Koppers received permis
sion to operate the plant on a temporary basis for manufacturing
experimental batches of electrode pitch, a new' product consisting
of both coal and petroleum residuals (12). An Air Contaminant Dis
charge Permit (No. 26-2930) issued by DEQ in 1975 suggests that the
electrode pitch production was probably terminated in 1977 (13).
Since this time, the facility has been used only for bulk transfer
operations of creosote coal tar and coal tar pitch.

In 1987, Koppers proposed to expand the facil ity (14). The new
facility will be used to mix chromic acid, arsenic acid, and dry
copper oxide with water. Vapors and particulates from the mixing
process will be controlled by a water powered eductor followed by a
packed tower scrubber. Wastewater from the tower will be recycled
for dilution of the raw materials.

o Waste TyPes, Quantities, and Characteristics - Available data
suggests that solid wastes disposed of at the site in the past
probably consist of wastes produced by the former gasification
plant and wastes produced by the Koppers plant. Oregon DEQ has
identified abandoned coal tar disposal pits at the site (4). The
origin, composition, and volume of the wastes are unknown.

An EPA hazardous waste inventory document from 1979 (15) indicates
that wastes from roofing pitch and electrobinding operations were
disposed at the site in an area measuring approximately 100 x 20
feet (15). The wastes consisted of phenols and oil and grease, and
were probably generated by the Koppers plant. This document also
indicates that Koppers Company did not ship wastes from the site
and that the company generated over 200 cubic yards of wastes per
year.
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In the past. the Koppers plant generated approximately 1.500 gal
lons per day (gpd) of industrial wastewaters from the following
sources: the laboratory. pump room. wet oil. wet oil tank and
water dehydration tank (11). In 1966. the company" proposed that
after oil removal the wastewaters be discharged into a drain field,
providing over 901, BOD reduction for compounds consumed by soil
bacteria. It is unclear. however, whether Koppers app1 ied this
treatment method at the site. The company probably started to dis
charge industrial wastewaters to the City of Portland sewer system
in 1975 (16).

The p1 ant effl uent cons i sti ng of wastewater runoff from the tank
farm and boiler blowdown was discharged to the Willamette River in
accordance with NPDES permits. In 1975. the company paved the sur
face in the tank farm area to reduce infiltration of surface water
and installed a rainwater collection and treatment system. which
included an oil water separator for oil removal (17). The effluent
from the separator was discharged into a storm water ditch 1ea~1ng

to the river.

The early NPDES permits specify the following daily maximum para
meters for the plant effluent: .fl ow (68

b
OOO gpd), oil and grease

(20 mg/1). pH (6-9). and temperature (110 F). The NPDES permit of
1975 also includes phenols (0.7 mg/1). In 1985. DEQ required set
tling and skimming for Kopper's runoff to reduce the content of
polynuclear aromatic hydrocarbons (PAHs) and also required monthly
monitoring for PAHs in the effluent (18). However. the NPDES
discharge monitoring report of 1987 specified the fo110win8 para
meters: flow (3 •.000 - 10.000 gpd). temperature (72 - 100 F), pH
(6 - 9), oil and grease (10 - 15 mg/l), and phenols (0.5 - 0.7
mg/l ) .

o Pollutants, Mobilization, Pathways, and Risks - In the past, prod
ucts recovered by distillation of coal tar at the plant included:
chemical oil, creosote, and pitch. Coal tar is a complex mixture
of many chemicals. It is a viscous l t qut d heavier than water. A
typical composition of coal tar by distillation may be given as:
about 5% tar chemicals (tar acids); 30% distillation oils (creosote
and other distillates); and 60% to 65% residuals (road tars, crude
and refined tars. pitches and pitch coke) (19).

Chemical oil produced by the plant consisted mainly of phenols and
naphthalene (9). The product was shipped for further processing
for recovery of naphthalene, phenol, xy1enol. pyridine, pico1ine,
and various solvent oils. Creosote. a well known wood preserva
tive. ;s primarily composed of PAHs. It is an oily liquid slightly
heavier than water. Pitche~ have a variety of uses. Hard pitches
produced by the plant were used in electrodes as binding materials.
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A majority of the chemical constituents of these products are char- .
acterized by chemical stability, low water solubility, low vapor
pressure, and high affinity to soil (19). As a result, theyexhib
it low mobility in the environment, distributing preferentially to
soil. Subsurface contamination by the liquid products may have a
long term adverse affect on both the soil and ground water because
of a high content of organic compounds and their low solubility.

A limited set of analytical results of ground water samples from
on-site monitoring wells, old wastes from one on-site pond, and
river sediment samples near the site suggest that soil and ground
water contamination by coal tar constituents have occurred at the
site (20). The transport of contaminants from the site is likely
to be directed toward the river through surface water runoff and
ground water flow. .

However, the information gathered suggests that the Koppers Site
has a low potential to cause human health problems because residual
contaminants are unlikely to influence either the local drinkjng
water source or air quality. In contrast, it appears that poten
tial transport of toxic tar constituents from the site may affect
water quality in the river and its aquatic population. This is
primarily due to the close proximity of the site to the river.
Thi s potenti a1 environmenta 1 impact cannot be accuratel y assessed
because of incomplete data on the extent and magnitude of the con
tamination.

3. Priority Assessment:

No further action ,is appropriate under the pre-remedial program.
However, the site should continue to be assessed as part of the Doane Lake
investigation.

4. Follow-up Recommendations:

Activities at the Koppers Site have been monitored by DEQ since the
construction of the coal tar processing plant, which occupies a portion of
the old gasification plant. Tar contamination has been found in the area
of the old gas plant in a study conducted by Northwest Gas Company and
Wacker-Siltronic Company.

Information gathered during the PA suggests that soil and ground water
contamination by tar constituents has occurred at the site as a result of
past operational and waste disposal practices. Coal tar was produced at
the site in the period 1913-1953. The Koppers plant processed coal tar
into chemical oil, creosote, and electrode pitches probably in the period
1966-1973. Experimental batches of an electrode pitch consisting of coal
and petroleum residuals were produced probably in the period 1973-1977.
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The EPA site file indicates that in the past the plant generated approxi
mately 200 cubic yards per year of wastes which were disposed on the Kop
pers Site. The process sources of waste generation are unknown. Limi ted :
data is available on the waste composition. In the past,' the tank fann
area probably resulted in subsurface contamination by various coal tar
products.' It is possible that before 1975 industrial wastewaters from the
plant were disposed beneath the site.

It appears that the site has a low potential to cause human health
problems since residual contaminants at the site are unlikely to influence
the local drinking water source or air quality. However, the site has
potent ia 1 to cause envi ronmenta 1 damage through surface and sub sur'face
migration of various toxic pollutants to the river. Due to the lack of a
target population, no furthe.r action is recommended under CE,RCLA. It is,
however, recommended that a study at the Koppers Site be conducted by a
state or local agency to evaluate the extent and magnitude of contamination
in the area leased by Koppers Company.
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POT E N T I A L H A Z A ROO U S WAS T E SIT E
PRE LIM I N A R Y ASS E SSM E N T

PART 1 - SITE I~CRMATION AND ASSESSMENT

1. lDEN ICATION
Ul :Jtate uz :Jlte Nunbt

OR D02773435'

nz street, Koute 1iJ.,. or SpecltlC i.cc at ion rcent rr i er

7540 ~ .W. St. Helenl Road
04 State \J5 L.1p COde U6 County

II. SIlE. NAI'E ANU LULAllUN
U1 :Jlte NBIl1e lLegal, cammon, or descr ipt ive nBll1e ot site}

Koppers Co., Inc.
UJ l.:lty

Portland OR 97229 Multnomah

UI Lounty Ul:l C(
Code D:
051 O'

IN Coord anat e s
Latitude

" 5- 3 4' " o.on-- -- ---

Longitude

l!.r ~z.' ll·gn
1U Directlons to ::lltel::ltarllng tran neareat pl.bllC road)

llI.l'It I"'AKIIt:.::l
U1 IMler \ r r 1<7l0llf1}

North~st Natural Gaa
U.> Llty

Portland

oz Street (&Jslness, I1ISll1ng, reSldentlal)

220 N W. Second Averue
U4 State 05 ZlP Code 06 Telepnone Nunber

OR 97209 (303) 226-4211
UI uperator lit knOllf1 ana ci r re rent rr on o\OlOer)

Koppers Co., Inc.
IN en, Y

Uti st.reet lBuslness,. l1lalllng, rearoent rai i

Env ire omental ResQurces
1U :Jtate 11 L1P COde U lelepnone ronoer

PittsburQh PA 15219 (412) 227-2000

Municipaltj C. County t1 Eotj C. State

t:1 G. tk1kno,.,
( agency nane)

( speclfy)

I-'~pe or uwner~ ll1'\ecK one)
L2! A. Private LJ B. F'ederal. ..,.."..".,..__- __.....-----

tj F'. Other ~=~~--------

l~"Iner/uperator /t)tlFlcatlon on r lIe lLheck all t~ apply}
U A.RCRA 3001 Date Received: 11 /19 /1980 U B.lXlcontrolled Waste Site (CERCLA 103c) H C.None

!'bnEh Day Year 07 /19 /1982 The company was inves'n'gated lS'der
MontR bav Year abandoned HW aite inventory.

1 V. LHAXAL I t.l'Il":A I UN ur I"U .N tAL HALAHD

(speclfy)

tl D. other Contractor

Contractor Nanes(~): ....._ ............... .....__..... __

t:1 A. EPA t:1 B. EPA Contractor t! C. State

. t:1 E. Local Health Official tl F'. lJ:.her -----r-:=:":"I~-----
Date 07 /19 /1982

!'bnth bay Year

Ul un-::llte mspec t icn

Cil t e st atus l~Ck one) UJ Years ot uperatlon I
A. Active W B. Inactive t:1 C. lXlknol«1 19.66 .. Present

BeclnnInQ Year Eri(Hnc Year
t:1 Unkncl:;1'\

04 Description of Substances Possibly Present, Knollf1, or Alleged
Coal gas plant frClll 1913-1956. Coal tar distillation into oil, creosate, and electrode pitch fran 1966 to 1973.
Electrode pitches production fran coal tar and petroleun residues fran 1973 to 1977. Transfer and storage of
coal tar products from 1977.

u, ueacrlptlon or I"'Otentlal Hazara to tIwlronmenf andlor POpulatlon
Solid wastes and indlJ8trial wastewater fran processing coal tar. Large quantities of solid wastes ~re disposed
the Koppers site. !:clid wastes are canplex l1Iixtures of phenols and PAHs. 5I.tlsurface contllllination by coal tar
constituents.

s , 1"1'1 UK

camolete current disposition fe

0, Agency 06 Urgaruzatlon U7 lelepl'lone Uti Uate
No. 09 /23 IE

EPA/fIT E&E (206)624-9531 MOnth bay \

uz Of U~gency/UrganLZatlon) UJ lelepnone

USEPA. Feoion X Sucer funr (206) 442-27<

Lazsr Gorelik

Deborah Flood

vr , lNt UI'IMI't LUN 4V4 41'11'- fROM
Ul l.:ontact

Ul t'rlOrlty tor inapee t rcn lL1leCK one. If hlgh or medlUll lS checked, canplete Part Z - Waste inrormet ion ana I"art
Descr;g'tion of Hazardous Conditions and Incidents)

M A. High B. Mediun M C. Low t'1 D. ~ne
(Spection required pranptly) ( nspection required) (Itl'ipect on time available basis) (lJo'further action needed,

lJ4 t'erson xesoonainte tor Assessment
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i , Wt.Nll ll..AI LUN
POT E N T I A L H A Z A ROO U 5 WAS T E 5 I T E 01 St ate U": S.i t e Numo

PRE LIM I N A R Y ASS E SSM E N T OR 002773435
PART 2 - WASTE INfORMATION

i i , l'IASll:. ~IAIt.:l YUAN i Lt.;), ANU L.HAI1Al..l./'Il~liL;;)

Ul l"tlyslCB.l ;)tates uz waste t.\Jantlt y at ;)lte UJ Waste CharactenstlCs \ Lllecl< ail tnat appt y)
( Ol:ec k all that appl y) (Measure of waste quanti-

1:1 A. tjE. tj I.tl E.
ties must be independent) Toxi.e Soltb1e High! y

tj A. Solid Slurry tt B. tj F. Infectious t:I J.
Volat!

Tons Corrosive Exp10a
t:1 B. PoKIer, fines t1 F. Liquid

Cubic Yards > 200 cy/yr tt C. Rooio ac ti\l e t:I G. F1!B11mlib 1e tj K. React!
tj C. SllJ:lge t1 G. Gas

~. of Drums tl o. Persistent tt H. Ignitsb 1e tj L. Incemp
tj D. Other !b1e

(specify) t:l M. ~t
App1ic

li1. lIlAS I t. TI"t.

Cateaory 5tbst ance NlIlle 01 Gross Amount 02 Unit of Measure OJ Comments

SLU Sludge
ua i y waste corit ai.n roq cow. car

aUf Oily 'Raste > 200 cubic yarda cospoinde were generated in the
past by Koppers Co., Inc. Waste

SOl Solvents is in fill on the prope rt y leased
by Koppers Co., Inc.

PSO Pesticides

ace Other Orqanic Chemicals

Chemics1s
- .

IOC Inorqanic

AC> Acids

BAS Bases

f"IES Heavy Metals
iv , :lUt:!;)IANl..t.:l \:Jee PlDcen LX r most reQuentJ. c rt e l..A:J Nunoers

lJC) Measure
01 Cateqory 02 Stbatance Name OJ CAS Nunber 04 Storaqe!Disoosa1 Method 05 Concentration Concentrat

ULIII L;ompux mLXtures; "AHa N/A Un-8lte Unl<nown N/A
and other compolJ"lds of NIP. u raooaeo uxnown NIP.
coal tsr

V. ~ t.t.U::J I Ul,;K .::J \ :lee AppenalX Tor L;A;) NLrnOers)

CateQOry 01 Feedstock Name 02 CAS NlJ1lber CateQorv 01 Feedstock Name 02 CAS Numb

rns Coal Tar N/A FOS

ros FOS

rns FOS

rns FOS
Vi. U~ lNrvl\"""1 iUN \L;lte spec rr lC rererences, e.q., state rues aampi e anat yara , reports)

AdllOczyk, 01/26/86, OCEQ Files; Ad!B11czyk, 12/05/B6, OCEQ Files; Ad!B11czyk, 01/19/86, IlEQ Files; T. BerlGneir,
08/21/79, EPA Region X Files; Memo frem C. H. Gray to G. Ca1ats, 08/27/84, OCEQ Files; The Oregonian, 08/11/66,
OOCQ Files; Memo frem Koppers, 02/22/84, OCEQ Files; Memo frem B. Snith to Koppers Co., 02/06/1984, EPA Region)
OCEa Files.
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I. Lut.NI 11.AI !UN
POT E N T I A L H A Z A ROO U S WAS T E SIT E 01 State uz ;,u.e NulIl

PRE LIM I N A R Y ASS E SSM E N T OR 00277343~
PART 3 - DESCRIPT ION or HAZMOOUS C~oIT IONS AND INCIIXNTS

u. I.UMJ111UN;' AN :1~

01 ~ A. Ground Water Cant_ination 02 ~ Cbserved (Date: 07/19/82 ) Cl Potential tJ All!
03 opulation Potentially "rrected I 0 04 rrative Description

Elevated levela of phenols were detected in the gro\Sld beneath the site. Other coal tar conatituants are probst:
present in the ~ter. ..

01~ B. Surface \IIater Cont_ination 02 g Cbserved (Date: ) IJ Potential t:J All!
OJ opulation Potentially Affected I 04 rrative Description

Potential for lIIigration of cont8lllinants frail the site to the Willlllette River.

01 ~ c. Cont8lllination of Air 02 g Cbserved (Date: 07/28/1970 ) Cl Potential tI All!
03 opulation Potentially Affected: 04 rrative Description

In the paat, the chern ic al plant had a nunber of problems with air contnination.

01 Qo. rire/Explosive Conditions 02 g Observed (Date: ) tl P-ot1lntial tJ All!
OJ opulation Potentially Affected: 04 arrative Description

None reported, observed, or suspected.

.

01 ~ E. Direct Contsct 02 QCbserved (Date: ) tJ Potential t:1 Alle
03 pulation Potentially Affected I 04 rrstive Description

facility is fenced and access is restricted.

01~ f. Contanination of Soil 02 g Observed (Date: ) t! Potential tl Alle
03 rea Potentially Affected (Acres) Unknown 04 arrative Description

Soil contamination is likely to occur at the site aa a result of past operat ional and \:l8ste disposal practices.
Aresa of concern are I 'fl8ste pit, tank farm, and drain field.

01~ G. Drinking Water Contlllllination 02 g Observed (Date: ) tl Potential t:l Alle
OJ pulation Potentially Affected: 04 arrative Description

Grot.nd water in the ind ustr ial area is not used for drinking water supplies. The site is unlikel y to in fl uence
~ater CJ.lality of the local drinking water suppl y so urce •

01~ H. Worker Exposure/Injury 02 g (bserved (Date: ) t! Potential tl Alle
OJ orkers Potentially Affected I 12 04 arrative Description

If safety procedures are violated, potential for lI'Orlcer exposure seems likely because of the toxic nature
of produ:ts.

01 ~ I. Population Exposure/Injury 02 g Observed (Date: ) t:l Potential tl Alle
OJ opulation Potentially Affected: 04 arrative Description

Current operations are \SlUkel y to reau! t in population exposure/injury.
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H A Z A ROO U S WAS T E
1. LUt.N I if I.A lUI'I

POT E N T I A l SIT E Ul sc ate I U4: ~lte Nun
PRE lIM I N A R Y ASS E SSM E N T OR 00277343

PART J - DESCRIPT ION CF HAZARDOUS CONDIT IONS AND INC lDENTS

UNU, 1UrI;' "'I'IV 'I;' \ cont inue11.

01 g J. Damage to Flora 02 d ll>served (Date I ) t:j Potential tJ Ml
~ arrstive Dascription

None reported, obaerved, or suspec ted •
o.

01 ~ K. D8lllage to fauna 02 t! Observed (Datu Unknown ) t:1 Potential tj Ml
04 arrative Dascription (inclu:1e narae( e) of species)

The Willamette River is llbolA: 0.75 lIiI es from the site. The presence of coal tar constituantll have been detect
in river sedisllenta.

01 ~ i.. Contamination of food Olain 02 d ll>served (Datel ) tj Potential tj u i
04 rrstive Description

None reported, obaerved, or suspected.

01 tj M. Unstable Contail'1llent of Wastes 02 tJ (bserved (Datu ) t! Potenti&1 d Ml
(Spilla/rll1off/atanding liquids, leaking druas) .

OJ Population Potentially Arrected I 04 Narrative Description -

Potential for leaching of contaminants frOll disposed 'll8ste produ::ts into subsl.lr face.

01 ~ N. Damage to Off-site Property 02 tl ll>se rv ed (Date: ) t! Potential t:t M 1
04 arrative Description

Damage to orr-site property .sy result through slbsurface migrstion of contaminants.

01 g O. Contamination of Suers, stom ~ains, W\l/TPs 02 tl (bserved (Date I ) t:t Potential t:I All
04 arrative Description , '

None reported, observed, or suspected.

01 g P. Illegal/Unsuthorized llJnping 02 d Observed (Date I ) t! Potential t:1 All
04 arrative Description

Waste produ::ts containing phenols and other tar compoll1ds were disposed on site by Koppers Co., Inc. in the ps~

05 Description of My Other lCnolln, Potential, or Mleged Hazards

Potential spills of liquid prodlXts as a result of s long operat ion period of the facility having a large store
capac it y and ex tensive piping systeal.

1H. 1U I AL rurULA IlUN l"U I t.N 11ALL T Att t.!..1 t.u:
1 V. l.U1TL1'I ;,

It is recommended that a stu:1y be condu::ted at the Koppers Co., Inc. Site.

v • Ut lU1'4 \Llte SpeCH1C re r erencea , 8.Q •• state r r.res , sample enarvaia, re orts}
. MellIO rrCJll lIray to l.lU.llU, uO/I.I/'dQ;, w:.y tues; Anal~lClU. KesuJ.ts or :snples rrCJll ",oppel'S l.O., ine , :ute, Utll

T. Berl4lleir, OS/21n9, EPA Region X files; Memo frOlQ C. H. Gray to G. Calala, 08/27/84; Memo, 11/27/87, USGS Me
Memo, 07/28/1970, OCEQ files.
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A WORLDLEADER IN STEEL TECHNOLOGY

ESCO CORPORATION 2141 NW. 25TH AVENUE PO BOX 10123 PORTLAND. OREGON 97210 U.SA TELEPHONE (503) 228-2141 TELEX 36-0591

April 18, 1988

70586/02404

Mr. David Tetta
u.s. EPA
Superfund Branch
1200 6th Avenue, HW-113
seattle, washington 98101

RE: NL/Gould Superfund site

Dear Mr. Tetta:

ESCO Corporation ("ESCOtO) has received and reviewed EPA
Region Xv s February 18, 1988 letter to Roger Sherwood, ESCO,
requesting information regarding the transportation, treatment or
disposal of hazardous substances at the NL Industries/Gould
Superfund Site (NL/Gould site).

ESCO understands that the NL/Gould site is limited to
property owned/operated by NL/Gould and which has been previously
listed on the National Priorities List. We also understand that
NL and Gould have completed a remedial investigation/feasibility
study and that EPA has proposed a course of action for cleaning
up the contaminated soil and battery casings underneath the site.
We further understand that EPA's proposed cleanup plan may include
additional studies of groundwater in the Doane Lake area.

ESCO is neither a current nor past owner of any part of the
NL/Gould site, as we understand the site to be defined, and as
referred to in the February 18, 1988 letter. ESCO does not now,
nor has it ever, leased property at the NL/Gould site. ESCO has
neither generated hazardous substances nor been involved in the
transportation, treatment or disposal of hazardous substances at
the NL/Gould site.

EPA's February 18, 1988 letter is ambiguous in stating the
scope of property included within the CERCLA § 104 response
requirements. The letter addresses three distinct physical
entities, namely:

"The site" - defined as NL/Gould site
listed on the NPL list;
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ESCO CORPORATION

Mr. David Tetta
April 18, 1988
Page 2

"The study area" - defined as NL/Gould
site and adjacent property owned by others;
and

"The groundwater unit" - defined as the
groundwater contamination underneath the
site.

Therefore, ESCO is not a responsible party at the NL/Gould
site because it does not meet even the broad definition of
responsible parties under CERCLA, as set forth in the February
18, 1988 letter.

Although ESCO is not a responsible party at the NL/Gould
site, it is pleased to assist EPA in its investigation of the
broader study area. Therefore, by reading EPA's requests, at
pages two and three of the February 18th letter, to refer to the
stUdy area, rather than the NL/Gould site, ESCO provides the
following response:

In answer to items 1,2,3, and 4:

From approximately 1953 until July, 1983, ESCO operated a
non-hazardous landfill, known as the Willbridge landfill, under
permit issued by the Oregon Department of Environmental Quality.
ESCO initially leased the property from SP & S Railroad from
approximately 1953 until 1966, when ESCO purchased the 10.3
acres adjacent to the NL/Gould site. Filling at the landfill
ceased in December 1979. Cover of the landfill, in accordance
with a plan approved by the Oregon Department of Environmental
Quality, occurred in July of 1983. The cover plan included
provisions for capping the landfill with soil and planting
vegetation; that process was completed and the landfill is now
vacant open land with a well-established vegetation cover.

The Willbridge landfill was operated by ESCO since the mid
1950' s for the purpose of providing disposal facilities for
foundry sand, slag, demolition debris, dust and foundry yard
debris from ESCO's main plant located on Northwest 25th street
in Portland, Oregon, as well as its Plant #3 located on Yeon
Avenue in Portland. Both plants are secondary steel foundries
producing both large and small steel castings from scrap steel.

ESCO maintained no disposal records at the landfill, but
its best estimate, based upon the size of the landfill and the
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estimated depth of fill, is that the landfill contains
approximately 300,000 cubic yards of fill, (e.g. 43,560
sq.ft./acre X 10 acres X 20 ft. deep = 322,666 cubic yds.), not
including the soil cap. The majority of the estimated 300,000
cubic yards of fill is clay bonded sands and demolition debris.
To the best of ESCO's knowledge, no hazardous wastes or
substances, as defined by applicable federal law, have been
disposed of at the Willbridge landfill.

Nevertheless, in the interest of assisting the EPA in further
understanding the history of the broader study area, ESCO would
note the following:

1. Chemically-Bonded Sand In The Landfill:

A small percentage of the fill consists of chemically bonded
sand from ESCO's Plant #3. This chemically bonded sand contains
a foundry resin to bond the sand together for cores and molds.
In 1975, ESCO embarked on a pilot reclamation project which
operated periodically, at the Willbridge landfill to reclaim
this chemically bonded sand and metal. These chemically bonded
sands contained minute amounts of phenol formaldehydes and some
of this material may have reached the boundaries of Doane Lake.
Upon learning of the potential release of phenolic compounds,
ESCO immediately took steps to contain the wastewaters from the
pilot reclamation unit and in 1976 discontinued the project.
Nevertheless, a careful review of the CERCLA § 101(14) hazardous
substances, and the various chemical lists referenced therein,
indicates that phenol formaldehydes are not CERCLA hazardous
substances.

2. Furnace Arc Dust In the Landfill:

ESCO disposed of a limited quantity of arc furnace dust at
the landfill from 1971-1975 from both its main plant and Plant
#3. In 1975, ESCO installed a furnace dust pellet reclamation
system at the main plant and from then to the present all arc
furnace dust from the main plant has been recycled.

Dust samples taken at the main plant in 1983 were sUbjected
to EP toxicity tests and showed a total chromium value of 17.2
mg/L. Subsequent main plant arc furnace dust samples taken in
1986 showed a total chromium value of 0.19 mgjL. ESCO has also
deposited arc furnace dust from Plant #3 in the Willbridge
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landfill. EP toxicity lab reports done in 1983 on the Plant #3
arc furnace dust showed levels of chromium of 0.45 mgjL, far
below the EP toxicity standard for chromium of 5.0 mgjL. The
process at the Plant #3 uses raw materials with a lower chromium
content than materials used at the main plant, so the low levels
of chromium in arc furnace dust tested at Plant #3 plant are
consistent with expectations.

The EP toxicity lab reports from 1983 and 1986 have been
previously submitted to the DEQ under separate cover letter dated
April 8, 1983 and September 12, 1986, from Joe smith and Roger
Sherwood, ESCO's previous and current Managers of Environmental
Affairs. However, ESCO questions the usefulness of this data
inasmuch as it may not conform with currently required sampling
protocol and laboratory analysis QAjQC.

In addition, the Dames & Moore report relative to the
NLjGould site, at page 4-69 states: "EP toxicity test results
for lead, arsenic, cadmium and chromium in West remnant [of Doane
Lake] sediments were all below hazardous waste limits."
Likewise, the Dames & Moore report for these states at pages 4-

97:
"Exposure risks from ground-water contamination on
site seems to be confined to lead, arsenic, and
chromium. These contaminants exist primarily in the
region around East Doane Lake, extending downgradient
to well PP-11. The possibility of migration of these
contaminants off site is considered to be present
primarily in the dissolved state. Current levels of
dissolved lead, arsenic, and chromium at the most
downgradient wells (W-11, W-10, and PP-11) indicate
that no concentration above MCL's exists. The maximum
dissolved lead concentration observed at these wells
was 0.03 ppm and the average less than 0.02 ppm. The
maximum dissolved levels of arsenic and chromium at
these wells was less than detection limits (.005 ppm)."

Because the Dames & Moore sampling points of the West remnant
of East Doane Lake are downgradient from the Willbridge landfill,
the low levels of chromium and other heavy metals found in the
West remnant support the conclusion that the lower 1986 test
results are more indicative of actual total chromium levels in
the furnace arc dust than the 1983 tests, and that total chromium
is not an environmental issue in the landfill.

SCOEPA00015536



ESCO CORPORATION

Mr. David Tetta
April 18, 1988
Page 5

3. Zircon Sand In The Landfill:

Zircon sand, with detectable levels of naturally occurring
radioactivity, were deposited at the Willbridge landfill until
operation ceased in 1980. On June 4, 1987, in a letter from
Martha G. Dibb1ee, Health Physicist, Radiation Control section,
Health Division, Department of Human Resources, to Roger Sherwood,
Manager Environmental Affairs, ESCO Corporation, she states in
part:

"Our records show that your waste does, in fact, meet
the 'Pathway Exemption' rules as stated in OAR 345-50
035, and, therefore, is not considered radioactive
waste under ORS 469.300. It may be disposed of safely
in a sanitary Landfill."

The State of Oregon is recognized nationally for its
stringent radiation regulations and the Oregon state Health
Division, charged with administering the radiation program, has
found the Zircon sand not to be a radioactive waste. Therefore,
ESCO relies on this informed scientific/regulatory opinion in
establishing its position that the Zircon sand does not constitute
a threat to human health or the environment and should not be an
issue for the broader stUdy area.

In answer to items 5 and 6:

ESCO Corporation made no arrangements to transport hazardous
substances away from the Willbridge landfill, and to the best
of ESCO ' s knowledge, no hazardous substances were transported
away from the Willbridge landfill by any other persons.

ESCO knows of no spills on or around the Willbridge landfill.

In answer to items 7 and 8:

At NL/Gould's request, several groundwater monitoring wells
were installed on ESCO's property. The location of these wells
is documented in Dames & Moore RVFS reports previously received
by the EPA from NL/Gould.

Wells were also installed by the Health Division to test
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for radiological monitoring, but ESCO does not know where these

wells were located. However, included as Attachment #1 are raw
data from Health Division's sampling of those wells.

In answer to item 9:

ESCO has never installed any underground storage tanks on
the Willbridge Landfill property, and to the best of ESCO' s
knowledge there are none on the property.

In answer to item 10:

ESCO is in the process of reviewing its insurance policies
to determine coverage for damages resulting from releases of
hazardous substances and/or hazardous wastes. After ESCO
completes that review, and when and if any issue of ESCO' s
financial responsibility to address any environmental issue of
concern to EPA is raised, ESCO will discuss with EPA its need
for the requested information.

We will attend the July meeting mentioned in the letter;
in the meantime, if ESCO can provide further information, please
contact me.

Very truly yours,

ESCO CORPORATION

~1eu~
Roger Sherwood, Manager
Plant Engineering and
Environmental Services
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ATTACHMENT I

GROSS ALPHA AND BETA ACTIVITY

COUNTING DATA

ESCO WILLBRIDGE GROUNDWATER

APRIL 14 & 28, 1983

FROM OREGON STATE HEALTH DIVISION
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NORTHWEST NATU RAL GAS COMPANY

(503) 22&-4211

March 8, 1988

220 N.W. SECOND AVENUE PORTLAND. OREGON 97209

..e:.•.

Mr. David Tetta
United States Environmental

Protection Agency
1200 Sixth Avenue (HW-113)
Seattle WA 98101

RE: NL/Gould Superfund Site

Dear Mr. Tetta:

Enclosed is a proposed site characterization work plan
which has been developed for our property by Camp Dresser
& McKee in connection with a recent study initiated by
the Oregon Department of Environmental Quality.

I believe it contains all the information you requested
in items one (1) through eight (8) of your February 18
letter. As to item nine (9), we are aware of only one
underground storage tank on this property. It is
described in the enclosed copy of Oregon DEQ Notification
of Underground Storage Tanks report, dated April 7, 1986.
We are not aware of any unused tanks on the property.

We have begun research. to determine if any of the
company's pol ic ies of insurance prov ide coverage for
releases of hazardous materials or wastes and will inform
you if such coverage is available.

Sincerely,

~~'In;~anager
Land & Claims Department

ELB/k
Enc.

cc: Richard D. Bach
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2.0 EXISTING SITE CONDITION SUMMARY

2.1 SITE DESCRIPTION

- 2.l.1 SITE LOCATION .... -~ .

The location'of the North Doane's Lake site is in the northwest part of

Portland on the vest bank of the Villamette River, northwest and dovnstream

of the Northwest Portland industrial area. For the purposes of this study,

the site includes land occupied by the former Portland Gas and Coke Company

manufactured gas facility, the Northwest Natural Gas (NVNG) LNG facility;

Pacific Northern Oil's petroleum terminal; the Koppers Company creosote
- ,

terminal; and the Vacker Siltronic Corporation semiconductor manufacturing

facility. Both Pacific Northern Oil and Koppers lease the property from

NVNG. NVNG owns the northwestern part of the site and Vacker owns the

southeastern part of the site. Figure 2-1 is a recent aerial photograph of

the study area. Figure 2-2 identifies current day features within the

study area for reference.

This study area is roughly triangular in shape, consisting of about 120

acres. The northeast boundary of the site is the Villamette River; the

southeast boundary is the Burlington Northern (BN) Railroad berm along the

approach to the BN Railroad Bridge; the southwest boundary is the main BN

Railroad track adjacent to N.V. St. Helens Road; and the northwest boundary

is the property line between NVNG property and the U.s. Army Corps of

Engineers Moorings facility, which is southeast of the St. John's Bridge.

The site is about 6 miles upstream of confluence of the the Villamette

River with the Columbia River.

2.1.2 SITE HISTORY

This section discusses history of the site to the present. Much of the

information vas obtained from a site history prepared for Valker Siltronic

2-1
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Corporation by the Portland Development Commission (1984). Section 2.2

presents a detailed discussion of past waste product disposal practices.

In 1883, a rail line was begun between Portland and Astoria and completed

in 1898. This is the line that is now owned by BN and forms the southwest

boundary of the site. The railroad bridge across the Villamette River was

completed in 1908. The railroad leading to the bridge bisected Doane Lake,

a small shallow lake originally located partly on the southwest edge of the

site.

The federal government purchased the pr~perty immediately northwest of the

study area in 1903 and 1905 for moorings. Additional property was

purchased in 1940. The area of 11 acres is currently used by the u.S. Army

Corps of Engineers for storage and operating facilities for dredges and

other floating equipment.

In 1913, the Portland Gas and Coke Company built a residual oil

gasification facility, known as the GASCa facility, on the present-day NVNG

property. The plant produced 570 Btu town gas and pressed lampblack

briquettes, which were sold in the area as solid fuel. Beginning in 1923,

the process was modified to optimize aromatic generation and light oil

recovery for use as motor fuel. In 1925, tar recovery and refining were

initiated to provide tar for use as road binder. During the 1930'S, the

plant expanded and in 1941 a coking plant began production of electrode

grade coke and high Btu gas. Vith the availability of natural gas in the

1950's, much of the facility was shut down and dismantled. The last full

year of operation was 1955. Natural gas arrived in 1956 and Portland Gas

and Coke became Northwest Natural Gas Company (NVNG) in 1958. NVNG began

construction of a liquefied natural gas (LNG) plant in the late 1960's and

most of the old gasification plant facilities were demolished.

A small area of the southeastern part of the former plant site, including a

small tank farm, was leased to Koppers Company Inc., Organic Material

Division. Koppers built a plant in 1966 to make coal tar pitch for the

2-4
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aluminum industry. Koppers land farmed wastewater from the tar stills on

the property•. The coal tar pitch plant ceased operation in 1973. Koppers

still leases the facility which currently serves as a terminal for

distribution of creosote oils for wood treating.

During the 1960's, several large tanks at the northwest edge of the

property near the river were leased to Pacific Northern Oil. Pacific

Northern continues to lease and operate in this location today. Oil is

received by ship, stored in the tanks, and distributed to customers.

In the 1970's, all of the remaining gas plant structures outside of the

lease areas, except for the GASCa Administration Building, were demolished.

Most of the spent oxide pile was taken to the Scappose, Oregon landfill.

The remaining tar pond was filled with spent oxide, material from the

adjacent rock quarry and overburden after action by the Coast Guard

regarding leakage of oil from the tar pond to the river. Underground

piping was also removed and sold as scrap .. The Administration Building

remains Wl" « J .... In the early

1980's, NVNG added a ne..... dock, three tanks, and a ne..... drainage system.

NVNG continues to operate the LNG plant on the property today. During

1985, NVNG con trac ted to have the river dredged near. the docks to

accommodate tankers making deliveries to Pacific Northern Oil. About 500

cubic yards of dredge material .....as taken to an off-site landfill. The U.S.

Army Corps of Engineers (COE) dredges the Villamette periodically to

maintain the channel. The river reach near the site bet .....een the St. John'S

Bridge and Burlington Northern bridge .....as last dredged in 1973.

The southeastern part of the site, .....hich is currently o.....ned by Vacker

Siltronic Corporation, .....as formerly a lo.....~lying s .....ampy area occupying an

abandoned river oxb0"'" , that .....as subject to ..... inter flooding. Several small

buildings existed on the site in the 1930's on the river bank near the

railroad bridge. Vestern Transportation had a river dock ..... ith t .....o piers,

2-5
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five buildings and two fuel tanks. The facility was used for refueling

tugs, and to tie up log rafts and barges. The dock and piers were removed

in the 1950's, and the buildings by 1973.

In the 1930's, Shell Oil Company built a dock and building on the river

bank at the boundary of the present-day Yacker and NVNG properties, with a

road following that present boundary. Shell purchased a by-product from

Portland Gas and Coke and shipped it by barge from the dock. By 1957 the

facility was apparently abandoned and the building destroyed by 1973.

The present-day Yacker property was purchased in 1962 from the railroad and

Portland Gas and Coke. The purchasers agreed to fill the site to a minimum

elevation of 30 feet by the end of 1973 and construct industrial buildings

by the end of 1978. The site was filled with material from the adjacent

rock quarry (Figure 2-2) and dredge material from the Port of Portland.

Port of Portland records indicate that 695,522 cubic yards of dredge

material was placed on the site in 1974. Total fill, including rock, was

estimated to be 1,529~400 cu~ic yards~. Settling ponds containing tar along

the property line with the gasification facility were filled and the

contents spread over the low lying area at this time.

In 1978, the City of Portland Development Commission purchased the site as

part of an urban renewal project and sold it to the Yacker Siltronic

Corporation in the same year. Construction of the Yacker plant began in

October 1978. Construction was completed in December 1979, and operation

began in March 1980.

Two pipelines that run parallel to the river, cross the site. The

pipelines carry a variety of petroleum products and are operated by Olympic

Pipeline.

2-6
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2.1.3 ENVIRONMENTAL SETTING

2.1.3.1 Site Physiography and Climate

The study area is located on artificial fill placed on floodpl~i~ deposits

on the south bank of the Villamette River. The Villamette River flows

northwest to its confluence with the Columbia River approximately six miles

downstream. The river's floodplain varies in width from several thousand

feet southeast of the site to approximately 500 feet wide northwest of the

site. The land surface is generally flat across the site due to the

extensive artificial fill. Elevations range from about 45 feet above mean

sea level (MSL) on the southwest adjacent" to the NV St. Helen's Road to

less than 10 feet above MSL on the northeast side, near the Villamette

River. Immediately southwest of the study area are the Tualatin Mountains,

which rise to over 1,100 feet elevation. These mountains form an

escarpment 800 feet high near the study site, and parallel the river

throughout the Portland area.

The region has a temperate maritime climate, with mild, wet winters and

warm, dry summers. Mean annual precipitation in the area is approximately

44 inches. The average annual evaporation is about 26 inches (USDOC,

1968).

2.1.3.2 Geology

The Columbia River basalt is the uppermost bedrock unit underlying the

study area. It consists of a series of basaltic lava flows which were

emplaced during the middle Tertiary Period, when the Cascade and Coast

Ranges were being formed. The Tualatin Mountains southwest of the site

were formed by tectonic folding of the basalt during this time. The

contacts between individual basalt flows on the northeast flank of the

Tualatin Mountains dip approximately 15 degrees to the northeast, toward

the Villamette River (Trimble, 1957). Individual lava flows vary in

thickness but are typically about 50 feet thick where exposed in the

2-7
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Tualatin Mountains (Trimble, 1957). Each flo~ is characterized by a

fractured upper surface ~hich formed due to rapid cooling. This zone of

fracturing at the upper surface forms a planar zone of permeable material.

·A deep bedrock valley roughly parallel to the present day Villamatte River

~as eroded in the surface of the basalt during times of lo~er sea level.

Drilling information ~ithin the study area indicates the depth to this

erosional bedrock contact ranges from about 40 feet near the road at the

south~est boundary of the site, to about 150 feet adjacent to the river.

Unconsolidated deposits of relatively recent age overly the Columbia River

basalt in the study area. The unit immediately above the basalt consists

of interbeded fine to medium sand and silty sand layers, and is thought to

have been deposited in a lake environment approximately 19,000 years ago,

near the end of the last major ice age (Trimble, 1957). These d~posits

range up to approximately 30 feet in thickness immediately southeast of the

site (Dames & Moore, 1983). Overlying the la~e-deposited sediments are

more recent channel, point bar, and overbank deposits of the Villamette

River. This unit consists of interbedded layers of fine sand, silt and

organic clay. The uppermost layer of unconsolidated material is composed

of man-made fill, including debris from former site facilities, process

~astes, materials from a nearby rock quarry and sediment from dredging

operations on the Villamette River. The unconsolidated deposits vary in

thickness across the site from less than five feet aIring the flank of the

Tualatin Mountains to over 150 feet near the Villamette River.

Figure 2-3 shows the approximate location of subsurface borings that have

been completed within the study area for various purposes, including

foundation exploration and monitoring well installation. The plan view of

the lines of cross-section for Figures 2-4 and 2-5 are also shown on Figure

2-3. These simplified geologic cross-sections, which are based on borings

from various sources, indicate that the unconsolidated deposits are

generally flat lying throughout the site. Copies of boring logs used in

the study area cross-sections are provided in Appendix A. It should be

noted that the lithologic units are gradational in nature and the
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simplified notation used implies only the dominant lithology within the

interval shown at individual borings. A clay-rich zone underlies the

surficial fill over most of present NVNG property, but appears to be absent

in the Vacker property borings, as indicated on Figure 2-3. Absence of the

clay rich zone under the Vacker property may be related to meandering of

the river and subsequent scouring and erosion of the clay sediments, but

since different companies were responsible for drilling, the apparent

difference may be due to differences in logging terminology. A 1936 aerial

photograph of the area does, however, show an abandoned river meander on

the site of the present Vacker property that corresponds to the area in

which the clay-rich zone is absent.

Underlying the clay-rich layer on the NVNG property are interbedded sands

and silts. They extend down to an erosional contact with the Columbia

River basalt, as shown on Figure 2-4.

2.1.3.3 Hydrology

Surface Vater

The Villamette River is the most significant surface water feature in the

vicinity of the study area. It is over 1,200 feet wide adjacent to the

site with a maintained navigational channel depth of 40 feet. The river

flows to the northwest, toward its confluence with the Columbia River six

miles downstream. Discharge averages approximately 20,000 cfs (cubic feet

per second), but varies with ocean tides and stage in the Columbia River.

The Villamette River is the local base level, or drainage point for the

area. Its surface elevation averages approximately two feet above MSL in

the area, and fluctuates about 5 feet on a daily basis due to tidal

influences. The bottom sediments in the river channel consist primarily of

silt size particles, based on Corps of Engineers analysis of dredged

samples. The river is used for shipping and provides ocean going vessel

access to the Port of Portland dock facilities.
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CERTIFIED MAll - PiRJR

March 15, 1988

Mr. Robi~ Russell
U.S. Environmental Protection Agency
Region 10
1200 Sixth Avenue (HW -113)
Seattle, WA 98101

StJbject: GOl!lld Inc. CERCLA Site
Comments on RI/FS

Dear Mr. Russell:

/ )

,/

, '.

/

\
\

7

This will p1rovide you with Nt Industries, Inc. 's comments on the Final

R;emedial Invesligatiom/Feasibility Study (RI/FS) for the Gould Inc. CERCLA

site. The RIfFS was prepared under the requirements of Administ,rative

Consent Order (ACO) No. 1085-05-08-106, signed Al;igust 28,. 198:5. NL

Industries, Inc. is p.roviding you w.ith the following comments whiclil we
expect EPA and OEQ to address thoroug.ihly in a response., Furtliler, we request

this letter and your response to it, be made part of the publ tc record,

Introdl!lct i o.n

The Gould Inc. site is located ina heaVily industrialized sect ton of

Portland, O.regan. Neighbo:rs to the site include Rhene-Peul enc, America,n

Steel Industries, Liquid Air Corparation alild others. Although elevated lead

levels are present in on-site soils and in the groundw.ater directly beneath

the site, lead is not migrating off site tn any media. The g.roundw.ater in

·the area ts not a source ef drinkililg water. East Doane Lake, which is on

the site, is uninl:labited. Elevated lead-in-air emissions from the site are

abseRt ~~less the site is disturbed. The site~ therefore, presents little,

if any. threat to. public h.e.alth or t~eenV.ironment at the present time.

NL Industries, Inc.
Envrronrnental Control Department .
P.O,Box 1090, Hlgltltstown, N.J. 085:20Tel. (609) 443- 2329
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It has been the unw.averi.ng position of the Potentially Responsible Parties

(PRP' s}, that a predi cats to the study conducted is the fact that Gould's
placement on the National Prfor-i t fes Ust (NPLJ is in error , This was
documented in GouHPs l,etter of February 25, 1983 (included i'mAppendix F of

the FS), to M~. Russe11 H. Wye:r, EPA Regional Director, which indicates, the

Hazard Ra,nking System (f,lRS) scodng for the site was deve.lopad i.mp,roperly

from an observed air release" whi.chshould never have been measured for
inclusion i'n the score. Tt:le observed air release was pa,rtof a response
act i alii, and in acccrdaoee wi th reg,alat ions, releases must be scored om the
basis of conditions that existed prier to response act ions , Air releases
caused by distl!lrbance:s during response act.tens O'l:" site investigiations must

not be taken into acceunt in HRS sc,oring (47 FR 31lS7 a:nd 47 FR 31189}.

These and ether defects in the scor' ng have been noted in the 1983 Ietter ,

including improper sampling techniques. Indeed', it is doubtful that the

Gould site wOl:lla qualify felr inclusien on tl:le National Priorities List if

rescored today.

Stnce GOl!lld's comments on the HRS were to little avail and the site was

add:ed to the NPL, the PRP '5 entered i n10 an agreememt wi th EPA to condact

the Remedial Investigiati'on/Fe,asibil tty Study (RI/FS). The RI has beeR
submitted. The FS has been completed and submttted a.long weith the

Endamgerment Assessment according t.0 EPA's standard protocol identified im

the PUblic Health Evaluation Manual (OSWER Directive 928504-1, 198.6), and

other EPA guidance.

As required by standard EPA guide,lines, many assumptions were ut tl tzes in

the Endangerment Assessment wl:lich are clearly ina1ppropriate for this site.
These include the on-site residences asswmption, wo,rst..,case exposure levels,

and ottilers. Because of these overly conservative estimates, the

End'angerment Assessment showed that the select ten of some al ternat ive more

stringent than the No'-Action Alternative is appropr-i.ate for this site. Even

with these conservative and inappropriate, assumptIons , the Endanqerment

Assessment canmet. suppor-t, selection of any alternat tve other than that which

is being recommended in the F'S.
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The Recommended Remedial Alternative i'dentified in the FS repert,

Alternative 2C, cOr:lsists of removal and treatmelilt/re~yclitlgof battery

casing surface piles, treatment of the waters of East Doane Lake, son

treatment, cappirng of a. portior:l of Ue site witt:llow-permeability clay, and

trnplementation of institutional controls to prevent potential exposure,

however unlikely, .to Ute remaining on-site centamtnants, This alternative

represents a common-sense approach to a complex probl em,and has malilY

similarities to EPA selected aHerrnatives at other related s i tes underg,oing

remediation. Furth.er, Alternative 2C meets the requiremer:rts of the

Comprehensive Invirornm~ntal Respolilse,Compensattolil and Liafuility Act of

1980, as amended by the Superfl1lli1d Ame:ndmentsand Rerauthortzat ion Act of

1986, which requires EPA to select a remedial action wbicfu protects. human

heaLth aM the env ironment, is cost effect ive, ut il i zes permanent sol utions

and tre,atrilent/recQvery as pract i cab le, and meets ralevant and al!Wropriate
standards. As indicated in the PS, only Alte,rrl;ative 2C is rated as "Higlil"

across-nhe-board for those screening criteria required lily EPA to be

addres-sed im the analysis of the alternatives.

None of the other a.lternatives meet an of these mandatory cr i ted a, an(;j

therefore are not eligible for selectien as the preferred alternative.

In their desire for reassurance that the selected alternative is

appropr-! at.e., the PRP's retai ned a second ; ndependent organi zat.t on to review

the RI and the' Draft FS. Clea,n Sites, Inc., with the assistance of

Environmental Standards , Inc., conducted a tho,rough evaluat tcn of the draft

FS with pa.rticular attentio.n to the Endangerrnent Assessment portion. Thei r

report strongly supports Dames & Moere's selectiorn of Alternative 2C.

In anti ctpat i on of quest i OIilS rega'rdi rng the use of tnst i tutt ana 1 control s at

the site, the PRP's have reviewed recent EPA Records of Decisioms (ROD's)

ar:ld found that institutional controls are integrated in 10 out of 75

avail able ROD's, including the Sa,p,p Battery site in Jacksen County, Florida

(Region 4), the Western Processing site in Kent, Washington (Region IO), the
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Peppe.r Steel and Alloys site iA Dade County, Flo,rida (Region 4)., M?<.rathon

Battery, Putnam County, New York (Reg.ion 2.), Arcanum Met.al in Arcanum, Ohio

(Region 5), as weB as otlilers.Moreover, the Oregon tegisl,ature fmHy
supports the creation of institutional cont.rols to restri~t land uses of

hazardous waste di sposal sites. The support i's embodies in paragraph

466.360{.2) of the Oregon Notice of Envi.ronmental Ma:zards Act,. wlHch states:

"It is hereby declared to be the public poHt:Y of this state
to gi ve motice to 1oca1 go,vernments of potent i a1 hazardous
disposals ites and to tmpose use-r-es.trict ions on those st tes."

This statute, as well as otherrne,ans of applying iJillstituti.onaJ controls to

the Goula site, are df scussed fl!Jl1y if! Appelildi'x P of the FS.

A draft FS w'as sl!lbmitted to EPA in Decembe:r, 1987. In a meeting on J,ani!:l,ary

2~6, 1988 with EPA, the Agency indicated that it is EPA's desire to eisreg'ard

the remedial al ternat tve recommended in the RIfFS which took over 2 y:ea'rs to

complete, and implemel'1t a ftlll-scale excavat ten effo,rt at tlile Goula site.

This remedial alternative consists of excavat inq the entire 80,000 cubic

yards. of battery mate.rial, separat f on of components , recycling as much as

possible and landfilling the remainder. This alternative, known as

Alternative IOC in theFS report,, will cost tnexesss of $.20 million

(probably significa'ntly in excess of tlilat figure), and, ironically, all this

will be spent on an effort w,hic!;J recycles an incon,sequenlially small ancunt

lilf mated a1, about 3 percent.

Fu'rther, tmplemerntation of Alternative IOC involves substantial air

emiss ions during remedi at ion, potent.i a1 heal ttl effects to workers and

visitors, unproven technolog'ie:s fer the separation step, and a potential

increase in hazardous waste volume.

To jastify its position that all battery casings mlllst be"acldre'ssed"

(indicated to the PRP's during the January 26 meeting), EPA focl!Ises on

rernoval of lead from the "site, rather than t.reatment to produce a

nen-hazardeus waste. Alternative IDC does, in fact, assure the removal of a
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very small portion of the total lead compounds present , the metall ic lead

particulates, whictil have the least potemtta.l for' emvirommenta1 darnage. In

its desire. to tmplement Alternrati.ve laC, EPA. cheeses to reg:ard wit.h

in:signi'ficance that, after thaconstderesle processing of these wastes at an

estimated expenditure in excess of $20 milliolil, exposing the su,rrounding

community to leadr-bearing dust and violating the National Ambient Air

Qu:a1i ty Standard for 5 years, 97percenrt of the wa'steat ttile site remains

hazardcus , and then must be transpo,rted to a hazalrdouswaste 1andf'tlL. This

landfill ultimately will be required to implement all the tnst.ttut tonat
controls, including long-term.momitoring,.which are mentiomed under

AlterllaH've 2C. Thus, therecycl i ng and treatmentpotenti als of A1fernrati've

lOC are extremely insignifica'r;\t Mild in'effective in carrying out the tntent

of SARA.

Investigations conducted daring the course of the FS demonstrate ttile tilistory

of failure of such efforts. The PRP's have witlilin very restrictecl time

1i mi t s conducted bench scale tests and full seal e tests to de.termine the

fe,asioility of batte'rycasing separ'at i on and component stream recycli.ng.

The number a'M scope of these tests i sml!Jchg.reater than at any other si te

with s imd lar contaminants, includililg a site whe're the RI/FS was condueted

under the direct supervision of EPJ\..

In summary, NL object s to the remedy selected by EPA because the detail edFS

indicate's: i ) Alternative IOC is potentially harmful to pl:1blic health and

the envi ronnent , both short t.erm and long term, due to p,redi cted ai rbor'ne

rel eases of lead du'ring the 5 year implementatio.nand subsequent off-site

dust accumulations, ii) Alternative IOC relies on unproven technology and is

thus not practicable, iii) Alternative IOC will not significantly reduce

toxicity, mobiTity or volume of the site contaminants. The FS cleairly

im:licates the opposite is true as Alternative IOC Increases mobility and

volume of site cont.aminant s, tv) Alternative IOC will results in the

. off-site lal'ildfill disposal ofarpproximately 97 percent of the existin.g

waste, v) Alternative IOC is not a cost-effective action to remediate the

Gould site.
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In centrast, Alternative 2C is fully protective of human health at:ld the

environment as evidence by the RI/FS, the [ndange,rment Assessment, the

"second opinion" pr-ovi ded by Cle!an Sites, and the clear preponderance 0f

data demonstrating insigtlificant m.igration of airborme orwate,r soluble Iead

off-sHe. When the surface pl l.es of case mate:r'1 ali s removed ,. andtlile site

is capped above a layer of lime, the mobility of the remaining ccntemtnant s

will be effectively curtailed. Alternative 2C inv,oTves no sharply Incr-eased

risks to human heal th, as doe's 10C. Tful!JS it is the pestt ton of Nt

It:'Idustries,as ft:tlly set fo,rth in the FS, thait Altenl;ative 2C best satisfies

t he CERCLA reau irements for s'ele.ctio.n ofa remedy.

NL Incus trtes maintains thet [filA and DEQ have failed! to follow basic

administrative and environmental law prirlciples in selecting their preferred

alterrrat i ve wi thout first revie.win.gand cons id:e'ri ng the FS.. The RI/FS is

supposed 10 precede the se tect tonof the preferred at ternat ive , hut this was

not dene in this case, as evidence by tM ffollowimg chrennl sqy:

DEQ stated 1m a meeting with the PRP's as, early as December 19, 1937, that

the cas inqs , including the subsurface eas inqs., will have to be addressee

(e.g .. treated and/or disposed of). This appar-ent decision was made by

senior DEQ management d.espite the fa,d that it was acknowl edged they had not

read the draft FS. EPA/OEQ further described tmeir Preferred Alternative to

the PRP' s in g,reat detail ;1i1 a meet i ng on Janl:Jary 26, 1988. Such deta i 1 was

not deri ved from the Feasabil ity Study report, because it was not yet

a1vafl abl e to the Agencies.. Nei ther EPA nor DEQ were tl:1oroughly awar-eof the

contents of the FS prior to its date of publ ication,

Fehruary 12, 1983.

Moreover, net only did EPA and DEQselect a remedy without taking into

account the FS, they also disreg:arded the recommendations of Clean Sites,

Inc. and their subcontr-aetnr , Envlronment.al Health, Inc. As previously
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indicated, Clean Sites conducted an independent review of the rs and

concluded that seteet ien of Alternative 2C over lOC is appropriate. fo:r th.e
G.ou'l d Inc. CfRetA site.

Clelan Sites most recent repert, tncluded herein as Atta1chment 1, stromgly

suppor-ts Alternative 2e, and, like their repo,rt on the d:raft FS, emphas Izas

s.evera1 und'e si ra!t>Te effects of l'mpl ementi 09 Alternat lve 1ae. Environmelilta1

Standards indicates that risks due toinge·sUonof lead Laden soil s and dust

off-site caused by large scale excavatiom have mot beer:! reflectea in the

Halatd Rat ing scores of the Enda:n.g:e:rment Assessment , and should have been.

Thus, alterma{ i ves suchas lOt are now Sh0WIil to be 1ess acceptabl ethan

p:rell'iously indicated in the long term. nr. Kenneth Symms of Env'i'rolilmemtal

Standards states on page 6 of Attachment 1,

"Hazards attribl!Jtable directly to remedial actions in this
case are not IIshor t - t erm. " Rather, those alternatives
involving excavatieR may create a significant off-site
reservoir ef accessible lead contamination that would pers i st
lang after remediation of the site was comp>leted. The fA
points cut that maximal malilagement controts and pract tces may
be inad'eql!Jate to prevent tbis contamination. Ri sk mainagement
d~cision makers sihould be awa:re of this situatiom."

Thfs is another item w,hich EPA/DEQ has ignored, and did not censi der in

defining the mobility of the lead while im~lel!1entin.g Alternrative lOCo

Detailed Criticism of Alternative IOC

The followi ng presents an enumerat ion of the reasons w.hy AIternat i v,e ac is

the best remedy for the site, under CERCLA, and wrny IOC is unsuHahle and

raises qeesttens that must be addressed by the Agencies ..

1. Air Em iss i ens - [ndanglerment Asses.sment

Air emission modeling. was conducted during the development of the

Endaingermer:lt Assessment section of the FS.. The model ing was done in
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accordance with standard scientific procedures , utilizing an accepted

dispersion model and incorporaHng assumptions, including the fact that ,
for Alterl1ative IOC in pa"rtic~lar, the battery casings would be w.et
d~.ring the excavation process., The modal used ;s a Gaus',sia,n type mode l ,

and as stated in EPA's Gtlidelime on Air Quality Models (EPA

450/2-78-02.7), "Gaussian model s are considered to be state ef the a'T't
techni ques for est tmat ;,ng concentrat tons of S02 and parti cul ate matter.

They are the best choice fc).l:' most poiflt seurce evaluations". Results of
the dtspers.tcnmode1 are provicled in Appendix A,. Atta,chmeflt C, and
indicate off-site airborne enf ss tons of 10.404 ug/M3 for A.lternative
10C. This is almost 7 times ill exceedance of the National Ambient Air

Q,I;!,ality Standard oJ 1.5 ug/iM3, which is the federal standard implemented

by the Clean Air Act to protect p~bHc heaf th , The aforementioned
exceedances would occur continuously over as year period.

In order to reassure the efficacy of this input to the Endang1erment
Assessment and realizing the significance of this modeling effort, Nt

re-evaluated tlite emissions potential ef Altermative leC usi:f1.g the

Indus'tr-i a1 Sou,rce Compl ex-Short Term (ISCSTl model. Like the model used
in AppeoE!ix A of the FS, the ISCST model is a gaussialil di str-tbut ton

model, and is the EPA p,referred mode l for Alternative 10C.

In response to DEQ cencerns that mo;sll:Jre/precipitatiolil is expected to

sign i fi cant1y reduce em; ss ions ind i cated in the FS, the Compila'ti on of

Air Pollutant Emission Factors (EPA 1975) was utilizied to develop

appropriate levels ef emissions redUlctiol1 throl!lgh moisture!

precipitatiorJ, largely because this is EPA's ow.n gUideline document for

developing the same. The maximum reductions recommended in the

p.ublicationwere utilized, including a 50 percent reduction fer

excavation, utilization of a precipHation-eva'Poration ilTldex of 153

(whi ch is EPA '5 own recomaendat.t on fbr the Pertl and area taken from the
aforement i oned p~fu1i cat ion). p1us a further 40 percent reducti on for

mater-ial.s stcraqa. Further, no emissions from the wet separation

process are assumed, and crushiflg alild screeni ng emi ss ions were reduced
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by 80 and 60 percent t'esip.e,c:tively, due to g:ravi~y settling which m~y

occur in the p.'ant. All these clims; derat'; ons more thai'll adequately

address the emi sstons rediuctions w,hich wouldoccue th,rough the presence
of moisture/precipitation.

The results from the lSCST model i Rdi cated s,'gn; fi camtly h;ghe,r levels
of airborne lead fo,r Alternative lOC than was indicated' previously in

the FS. The highest eff-site conceatratf ons is new. indkated to be
37.34 ug/M3, which is approximately 25 times the; level allowa'blewilder
thee1ean A.i r Act. .Qfcel:lrse, airborne 1ead wou1d be ais,pe,rsed
wherever wi nds weul d car-rysuch pa'rticul ates, but t,he ISCST model

indicates that the air eni ss iens caused by implementing thts al ternat tve

would vlal ate the NAAQ'S standard approximately one-half mile from the

site in all directions and at all J;)oints in-,between. Resu'l t s of the

rSCST model are included herein as Attachment 2.

Pre1imililary calculations g,ive indication of the potential for

accumulations of lead-laden dust off site. Under Alternative lQe,
implementation would cause some 20,000-30,000 Ibs , of lead dust to be
dispersed lilff-site and accunul ate in soils and on var-ious surfaces , only
to be absorbed by bilillogical o,rganisms Later on, cal1:sing health and

environmental effects. In contrast , only about 100 lIDS. of lead would

be dispersed throl!Jgh Alte,rnative 2e. This should convince EPA/DEQ that
Alternative lOC has significant lang-term effects associated wtth it.

It is recoqntzed that all air dispersion models have some amount of

uncertainty associatedw.ith them. Indeed, the reason an air di spers f en

model is utiHzea at all is beceuse .a very high level ef uncer tatnty

nust be reduced to a m~ch 10wer 1evel. The ISCST model and that model
already in the FS do that. Even if one were to assume al'i\ extremely high

level of uncertainty in the ISCST model t for example a 50 percent

tnaccuracy, the results would still indicate exceedances 13 t.imes what

the NAAQS allows. How can EPA/DEQ refL:lte such data?
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Air samplirilg during RI activities at tbe s,l'te cerreberate the, fact tt:llat

fugitive emtssfens can be s,igni'ficant. Dudng the study, air mOli\itQrtlilg

indicated elevated levels of a i rbarne lead, even du,riRg the low level

activities occurring at th.ose times. It can be seen from a review of

Table 5.3-1 of Ute RI and Table E-2 of the fS that, as en-s i te activity

becomesinc.reasingly intense, airborne emiss.tens f'ncrease , Data in

Tabl.a 5.3-1 was collected over 9 merrth per i od, and fnc ludas a, va.riety of

weaUler cendtt l ens , Cle'arly, selection of Alte,rnati've 10£ is, not in the

pl:lblic interest, and is likely to be harmful to public mealt/;J. This

endangerment as sessment cannot, be ign0lred,noor can Ute A§,e,n,cy minimize

o,r rationalize it by dis:counting the work of the FS as being crude. To

do $0 does a di sservt ce to the 1ocal commllr:\ity and the etlHre

environmental movement.

2. Othe:r concerns re1at i ve to ai rborne lead emiss ions are ment.ioned in

Section 7, page 7 of ttile fS, including off-site e-xceedances of the OSHA
Permi ssi v« Exposure Limt t of 50 ug/M3. Protect i on of off- site worke:rs,

visitors, motorists aloAg Frornt Street amd SL Helens Highway, and other

passers-by, from the harmful air emissions qenerated dUriAg the

exc.avation and processili\gof battery casimgs for 5 years will clearly be

impessibl~ to enforce.

Additionally, the fl!Igitive emissions. from the implementation of

A1te,rnative IOC w.ill contaminate surrounding properties witrn lead

bearing dust, creating long-term environmental problems, as ind'icated in

the attached repo·rt by Clean Sites.

3. Techrnical Feasibility

Al'ternative IOC is based upon separat ien equipment designed to process

whole batter tes , not battery cases mixed with dirt, mud, stone and

vari ous debris. Pil at tests, using full scale equipment, were conductes

dl'J,riRg the FS aim.! were accomparried by numerous equ ipment and precess
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malfunctions, caused By tl:le imabilityof the eql:lipment to properly

process the bu'ri eo ca:sing rnated al , Doe's EPA/OrQ fe,el that the pilot

tests were nat val id or de the Agenc,; es hope someone ; s capabl e of

sielving the equ lpment f;lroblems? Ce,r'tair:11y, constder-abl e desig,n arrd

clevelopment is the minimum effort necessary a,nd should not thts Be part

of th'e rs tnstead of a "wish remedy"?

4. NiL Indus tr tes is aware that EPAjOEQ is not pursuing tmp l emeat.atien of

Alternative lOA or lOB because of the tnc lus ion ofa hazardouswaste

incine,rato,r therein. An incinerator reduces the quantities of wastes to

be di spossd of at a 1aadfi.l l , yet the cencern of st,rong pmbli c

opposi t ion to cperatinq a, hazardous w'a,ste unit within the Portland city

limits, and the potential for dt spars tnq lead emissions throu!!jhout the

c.ommUinity has caused the Agencies to reject these al ternat.ives.. This is

understandable, but how then, can EPA/DEQ support implementing

Alternative IOC in view of the air emissions data sl:lOWIil in Appendix A,
Atta,chment C, Table 1, whicl:lindicates that Alternative lOC will have an

a.irbcrne impact g:reater than or equal to Alternatives lOA or 109?

Certainly, this cannot be aOlile om a real health assessmeRt basis with

the cencern of pub] tc health and. the enviro.nment, but only by irnalgery,

i.e. incineration is inherently danqerous, while recyclin!!j is perceived

as g:ood.

Append ix A, Atta.c'hmer:lt C, Fuqit i ve Dl!lst Gernera'tecl by 5i te Rernediation t

p. 22, fl:1rther defines the air emissions specifically caused by the

operat iOR of the ilncinerator included' under Alternati ves IDA and lOB.

It can be seen from Table VIIl.C and Table IX.C of Appendix E that the

incinerator contribtlte~ relatively little to the total airborne lead

ent ss tons of Alternati,ves IDA and lOB. DEQ feels community cpposition

to an incinerator ts based upon potentf al objectionable emi ss tens from

an ir:lcinerator. How then, can EPA/OEQ s.l:Ipportan Alternative wli1ich has

the same prebl.em as the incinerator, namely air emissions, and

qu.antita,tively is orders of magnitude greater on environmental impact?
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Section 6.2 of the FS, Evaluation of Recycle Potential, indicates that

only an tneensequent tal Iy smal"l amount of material (about 3 percent) is

potentially recyclable.. Tmis is clearly notcosteffe~the since

Alternative 10C costs ap,proxi'mately $20 mi'llion to i'mplement) would

result in poteliltially 2160 toms of ma:teria1beimg tetl!Jrned to commerce,

andcosts in excess of$lJ,OOO per ton of reeycl ael.es t "f'his is at 1east

2 oraers of magn itt:lde higher than stafldard recycling fee:s. How does

EPA/DfQ. justify selection of Alternative l(i)C erra cost basis, s i'nee this

is one of the manda't0ry criteria 1is,ted under the de'amlup standards of

Section 121 of SARA?

6. Reduction 1m Toxicity, Mobil lty and Voll!lme

Alternative IOC does 00t meet EPA's crite:ria that the selected

alternative reduce the toxicity, mobility and volume of the site

contaminants. Alternative lOC mobili:zes lead during the 5 years. of

impl ementat i en by airborne emissions. Ftlrtl:\er, the volume of material

to be sent ta a 1andfi 11 increases because of the inherent i nabi1 i ty of

any excavat ton precess to neatly separate batte:ry casings from excavated

debr-i s , literally, tons of so i l tnseparable from buried case material

wi 11 no doubt be shi pped off site fo,r disposal. As concerns the tntent

to reduce site contaminant's tOXicity, Alternative lOC cannot po.sstbly

be suppGrted in this regard. The toxicity of lead is unchamged
reg:ardJ ass of the process i r:lg effort. In fact, at Ieast one waste

stream, the lead oxide/mud stream., will demonstrate tncreased toxicity

due to the hi gh 1earl content (about 21$ percent) compared to the s l te

cOliltaminants as excavated, which contain about 3 percent lead.
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EPA has expressed concern as to the effecti'veliless ef i nst itutiona1

controls, basically legal restrictions on use of la,nd, tncluded iii! the

PRP's prefe.rreda1te,rn.at i ve, 2C. The Agency's contention has been that

tnst itut tonal comtrolsare nolam effective maans to prevent p.ublic

exposure to lead at the Gould site. It is Nt's position that: 1)

tnst ttut tenal cont.ro.l s can be used effectively top,revent exposure to

the site contaminants, 2) i"nstitutional controls are as mUlch a part of

Alte:rnative IOC as Alternative 2e, ane 3) institutional controls are

Widely accepted by EPA at other sites undergoing CIRelA remediatioR.

EPA commissioned the Envf renmental law Institute to conduct a study on

the usefulness ef institutiomal controls at various CERCtA sites. The
cl ear ccnctus tenof that project is t'hat, when properly appl ted,
tnst i tut tona'l control s can be used effectively i'n clea,nup remedies.

It is Nil Industries further position tha·t tnst ttut iona! controls are as

much a pa,rt of Alternative IOC as Alternative 2€. This may not obvieus

from a review of the descr tpt ton of Alterrnative 10C in the RI/FS,. but

Doth EPA and DEQ. are wellaw.are that hazardous wa's.te landfills such as

the one located in Arlington, Q.regon, one possible candidate to accept

waste materials from the Gould site, are required by federal and state

1aw to i ncorperate inst Hut i anal controls, such as deed restri ct ions and

prohibition against well-erilling 'ir:l present and future land uses. The

waste materials then, are subject to much the same institutional

controls whethe·r they remain on-site under Alternative 2C, or are sent

to the Arlington. landfill for disposal undar Alternative lOCo

Obviol!lsly, the latter carries with it significa,nt issues relating to

remediation discussed ear'l ter , Further , institutional controls are

required for the Gould site ynder AlterJ:lative 10C. How then can DEQ/EPA

maintair:l that Alternative 2C places he.avy reliance on tns't i tut ienal

controls, ~nd Alternative IOC does not?
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lnst itutional cOr:ltrol s under anether flame would be used in preeess.t I:Ig

the recyclable waste streams from the operation of any batterycas;ng

s.eparation equipment. tnst ttut tenal contrnl s., such as mandato.ry use of

respirators and g.lov,es to prevent ex'posure to lead at facilities that

may be involved in. the recycling of the lead particulates and oxide t and

the same at the plastics manufacturers location;s,would' be required ..

How then can EPA/OEQ. maintain that institutional controls identified in

Alternative 2C cannot be effectively appli,ed to the site?

Furthe,r t DUll' entire society is based Dm imstitutiot:lal eontrols from

the necass i ty to obtain a l tcense to operate a moto.r vehicle, to tme

fil i I:Ig. of income taxes, to stappi mg at a traffi c light. Cam EPA/OEQ

deny that an 1aws and regul at ions, as well as the Agenci es themselves,

are in fact "institutiomal centrals" to prevent certain unwanted a,ct;,oIilS?

8. Use of a Hazardous Waste Landfill

As indicated in Section 6 t Alternative IOC proposes to separate the

cas i ngs into eomponent stre.ams and 1andfi 11 those streams that cannot be

recycled. Has EPA-/DEQ cons tdsred the impact of util ;zing some 80,00.0

cubic yards (and possibly greatelr amounts whefl one considers the dirt,

mud and other debris accompa'r:Jying the excavat.ion process) of landfill

space on the regulated imQustrial community? The displaced landfill

vol ume wh i chotherwi se wauld have been util i zed by tndust ri es in the

area will ultimately have to be sent to some other landfill ata greater

distance. Alternative 10C, thus has significant effects 01'1 ethers usin~

the hazardous wast.e landfill by misuse of val.uabl e landfill space.

9. ROD - Newpo,rt Dump Site

NL Industries has reviewed many Records-of-Decision (ROD) for

applicability te the GOl:lld site. Inconsistencies with selection of

Alternative IOC tilave alreaoy been noted. Alilother ROO has since been
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revi ewec:i invol vi 09 the N'ewpo,rt Otlmp Siite 1ecat.ed in Campbe11 County,

KY. The Newlwrt Dump Site is a. former ml:lnicipalla1hdfilT in the city ~f

Wilder,. KY. The pdncipal contamtnant.s at the site are metals,

solvents , and PCB's. Table 10 ef the ROD clearly states that public

health and other concerns involving the excavat ion a'r:1d off·site disposal

alternative (Alternative 4) include "release cf particulates. and toxic

gas.es during excavation" and the fact that "SARA Se~tiolil 121 discowrag.e:s

the use of off-site di spes.al ". This al ternat tve was ultimately found to

be unsuitable for the remediation at the site. EPA's evaluat trm of this

al ternat ive on pag<es 14-15 states "T'he implementatien of this

alternative would have the potential to signiJicantly impact public

haal tn. Du~ring the excavation procedures, the eppor-tun l ty for off-site

migrat ion af coot.aminan ts woul d be greatly increased. Pathways for th is

migratiom would imdtldeairbo,rne part tcuf ates , gas emission, and surface

runoff. Rec.e:ptors fn the area of the site would be suscept i bl e te

inhalation of gas as well as cont.anrinant.-Laden part icul atas, the

ingestio1n of particulates, and direct contact with wastes."

A'na l ternat i ve i IilV(j1vi ng monitoring, leachate co11 eet ion, re.g:radi ng and

revegetati on has been cbesen for the Newport Dump 5i te. The RIfFS

estimated the cost of the selected al ternat tve at $914,0.00. In

contrast, the rejected alternative involving excavatioJ71 and off-site

disposal is estimated, to ccst approximately $17 minion.

Comments regardi'ng EPA's remedial se lect tenwere submitted by the City

of Newport and the Northern Kentucky Po'rt Authority. They tncl ude, "The

additional remedial measures called for in Alterrnative 4 simply are not

necessary for the prote.ction, of the public health or welfare or the

environment. This quantun leaJ)) in expand i tures with no corresponding

bernefits to human healU or the environment are not necessary a,nd

therefore not mandatelll by CERCLA. To choose Alternative 4, 5 Dr 6 would

be i nconsi stent with crite\ri a of cost-effect i veness of the remedi al

measures. Conside,ratJons of cest-effect iveness therefore sl!Ipport the

selection of Alternative 3 as tbe maxtm\!lmremedial measures f'or the

New,po,rt Dump Si te. II
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Region IV EPA agrees with tl:l;S 1m ttileir reply, stati'mg "EPA eoncurs with

your po;si'tion that Alternative 3 of the Newport Feasibility Study wOl!.lld

be a cost-effective remedy that willattaim appropr i ate, relevant and

appl i cabl e public he;alth and envfrcnment standards. The EPA has
selected this al ternat tve as the remedy chosen for remedialde:sign and

remed t.al act i: OJI at the NewpQrt Dump si teo Your comments are i T:l

accerdarrce with the EPA findi:ngs. presented ir:l both the Remedial

Inve:stiglation arid Enda,nge,rment Assessment repert.s ."

In view of this ROn which was issued in March 27, 1987, bow can Region X

EPA take a diametrically opposed position and reconmend encrmous

expendt tures to achieve a negativeres.ult for the Gould site?

10. S,ummary of Compari S:Or:lS, of 2C alild 10C

Tabl e 7.2-1, Perfot:'ma'nce of Alternat ives Ag.ai rnst Regu,irements for a

Remedial .Action, is a compar-t sen chart of the candidatae.l ternatives and

how each of these compares with the requi rements of SAf~A, conta i ned i'T1

Section 121, t::le,anup St.andards . Alternative lOC is deemed to be not

p,rote.ctive to health and elilvirommenl, primarily because of! air emissions

dtlri rng 5 years of remediat i'on whi ch exceed the N:at lana1 Ambi entAi r

Quality Standard and tIile OSHA Permissible Exposure Limit, as well as the

accumulation of lead dust tn off-site areas such as gardens, lawns,

etc. How cain EPA/OrQ rna i rota i n Al ternati ve laC meets the requirement

that the selectee remedy be protective of health and the envirornmernt in

view of the inescapable eenclus ien of the Emdalllgermelilt Asse.ssment Ua,t

shows Al ternat tve laC is unsuitable from a health anden'vironmefillal
standp·aint? Further, the Endangerment Assessment showed the quarterly

av,erag.e concentr-atton for IOC to be 10.4 ug/M3, and the Hazard Index for

eff'-s tte worker exposure. to be 1..65, wmile the same parameters for

Alternative 2C are 1.·18 mg/M3 and 0.187 res,pediv'ely.
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EPA/OEQ's selection of Alte:rnative we co.ntrac::i'ictsallot:her emtri:es in

Table 7.2 -1. Thealte,rna.tHve has been proven by tt:le End'angerment
A'ssessment to be no more p:rotective of the environment tha:n Alterlilati v«
2e, but will cast app,roxi:mately 4 times as m~l,ch to undertake. In what

sensecan selection of Alternative l,C>C be deemed cost-:effect i ve? The

uncertain technolegy on which Alte,rn.ativ,e lOC is based cannot support
any concept of performarrce., Toxicity reduction isneg.1igible, even if

the sepatation equipment functions as intended,whictil is extremely

dMbtful, and volume of site contaminants is increased.

Air emissions greatly increase the mobility of the comtaminarnts into the

surrol:llilding environment, and the AppHca:ble" Relevantancl Appropriate
Standard (ARAR's), the Natienal Ambient Air Quality Stamdard of 1.5

mg/M3, is shown to be violated during 5 ye'.ats of

remedt at ion for Alternati ve lOC. With a.11 thi s data how can [PA/DEQ

p0ssibly maintain Altenlrative 10C meets the Cleanup Standards of SARA,

Sect i on 121?

11. Modification of Alternative IOC

[FA's preferred alternative was descri.bed to the PRP's at a meeting on

Ja:nuary 26, 1988, and out l tned in the Proposed Plan, dated February 5,
1988. NL Industries has moted KPA's description of engimeer'ing studies

conducted dlllring the FS in the Ag,ency's doc.umententitled Supplement to

the Draft Feasibility Sluey of Cleanup Alte:rnatives for the Nt/Gould

Superfund Site, published February 1988. He:re, EPA describes an

additional treatment step for cleaning eboni te after separation, and is

apparently eens ider-inq some as yet undefined treatment after tme

separat ion 0 f the battery cas ing materi ali s complete. Page 6 i nd'i cates :

"Reasonable phys-ical separat i en of the plastic and
ebonite components with some equipment modifications
appears to be possible, although the degree of metallic
lead contamination of ebonite is high even after
separation; therefore, additional work will be required
to treat this st.ream after it leaves the separation
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plant.. Th is, is ; n additi on to the ri go,rous des igm
requirements that win be tnvolved in transferring this
technology to the NL/Gould site. 1I

.

No such add it ional step is in.cl uded in the FS. The deta i1 s of thi s

additional step are un,lmown. Is it based ,upon a, treatment si:milaJ' to

that described; n the labo.rato,ry tes'tscomdtJIcted, by the U. S. Bu,reau of

Mine'S, inwh i em Ethyl eme Oiamtne Tetrami fie (IDTA,) or some othe,r sol vent

was used to solubilize ebomite-,entrapped lead? We remind EPA that this

t.reatment step has not been factored into Dames & Moore's' cost
cal cul at tons for Alternative IOC, nor the enviro,tlrnental evaluation for
Alternat.i ve 1OC •

To present tht s newly modified Altermative 10C to the p~bl ic as costing

approximately $20 mllliolil is grossly inco,rred, as am mTA washing step

wi 11 add mn 1i ens (from tbe Bureau of Mines oWr:lest imales) to

Alternative lOe. Further, and most i'mpovtantly, the Bureau of Mimes

shdy did not accompliS!h what it set out to do, namely clean the eboni te
material to that level which enarbledit to pass the EP To'xi city level of

1ead , 5 mg/l 1ead in extract. Thei r report only i nd i ca te:s fu'rther

testing is appropri ata, How then ca'rn EPA rnc] ude such uncertatn results

as proof that ebonite cam. be cleamsed of erntrained lead? This further
adds to Nt's position that EPA's preferred alte.rnative, mow a
modification of Alternative IOCa,s presented in the FS, has Ilet been

adequate ly evaluated by th.eAgency.

With this new additiom to Alternative lOC, the alteFnative is

open-ended, involves unKmowfl technology and is less cost-effective Ulan

the orriginal IOC alternative. Adding to the alternative at this point

ir:l ttme is not only confusing to the PRP's and vtolates administrative

procedures, but it also inh i bits ·at:1y ag:re.ement between the PRP's and the

Agencies.
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Nt Industr-tes has mated several inconsistencies in the SuDol emerrt to the
Draft Feasibil itv Study of Cleia<r:JupAlterniaUves for the Nt/Gould

Superfi:md Site. These are:

i l On page 3 of the report, under "Cle:anup ObjecUves", it is ilildicated

that erne ef the objectives of the selected remediation is "Te protect
hl:lman heal th and the envf ronment, from detrimental ,effects of atrborne
metals ennt.amfnatton". We ·agree that this is an important constderat ton
in tfile selection of a remediation. Based on all the aforellleJiltioned data

wJ~ich indicates gross air vial at tcnsand off-site lead-laden dust
accumu] at tens from Al ternative lOC, h,ow can EPA/OEQ rna i Ilta';n tmat the

alternative meets this ebjective? We remi'nd yOl;l the ISCST model
ir:Jdicates airborne lead levels will be approximately 25 times acceptable
cOr:lcentrations.

it). Olil prage 7 of the report, under "EPA's Preferred Al ternet tve ", EPA

imdicate<s that its preferred Alternative IOC would, amo:ng other thimgs,

"•.. cap the exposed fill and cmntamirnants, thereby making them
unavailable for huma:o contact by inhalation or ingestion ll

• On the same
page, l!Jlilder D'ifferen.ces Between EPA's Proposal a,nd Nt and Gould's

Preferred Plalil, EPA state~ tlilat Alternati'V'e 2C is not adequately

p:rotecti ve of mman heal th and the env; ronmentII because 0f the potent ia 1

for cOl'iltiml:ledinhalation and direct contact exposure to contamination at

thes t te" .

Does EPA Ilotreal ize that the "cap" under IOC is only 4 inches of

vegi.tative cover, while the cap under 2C is 2 and 1/2 foot thick? Ho.w

does EPA's 4 inch cap. prevent inhalation and ingesti0n from occurring,

while the 2 and 1/2 foot thick cap mentioned under 2C is deemed not

adequatelyprotectiv:e because of the potential for inhalatio.n and direct
contact expo-sure?
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iii) Otl the same page, under the same paragrapl:l, EPA ; nd-icates

Alternative 2C "does not attain all state and federal regulations". We

feel this t s incorrect, and request darificatiolil on which reg,ula.fions

a,rereferred to. W.e remind you that Alte.rnative lOe does not attaln the

National Ambient Air Ql!Iality Staflda.rd of 1.5 ug/M3, SQ to maintain that

IOC meetsreg,ulatory requirements and 2C does not, is incorrect.

tv) Page 13, the fit:'st paragralp~ quotes the FS by stating "Future on

site. activities ... ceuld di.sturb on-site contaminated materials and

p,rod!l:Jce higher air lead concentr-at tons , both en-site and eff-sitell (he:re

the word "fuigh"meafls greater than 1.5 ug/M3, the NAAQS). EPA's

response to this and other statements on the No-Action Alternative fs

"concur with! everal l rating". Please remember this in your f'uture

discussions with the PRP's concerning air emissions which will be caused

by large scale recycling efferts such as Al telrnat i ve IOC.

Conclusion

In sunmary, NL Indus tr-i es feels EPA/OfQ's selection of Al ternat tve IOC

contradicts logic in that the alternative is less protective of human heal th

and the envi ronment than AHe,rnat ive 2C. furthe:r,it increases mo:bil ity and

volume of waste, it is not cost effective and stretches believability when

it claims treatment to be p'racticable. Is there a Cont ingency plan to the

selected alternative if the precess fails? It appears the present intent is

to construct the processing plant,and conduct research, development a'nd
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design modifications as the p.roject cOfltinues. This is extremely

iTl-advised, and is contra:ry to established enginee,ring p,rincipals. Nt

Industries st.rongly recommends to EPA/OEQ that ATternativ·e2C be the basis

for the Record of Decision.

v.ery truty yo.urs,
C '---/ .' r

(?ti'~7 (: Lltaet~~Itt!t1
Jaimes E. Tracew.ski
Reg:l:ll atory Affairs Speci alist

JET/hJt

cc: Mr. Lee Thomas
Admi ni strator
U. S. E.P.A.
Washington, DC 20400

M:r. Dave Tetia
Mr. Charl es E. Findl ey
U.S. E.P.A. - Regiom 10
12'00 Sixth Avemue (HW-113)
Seattle, WA98101

Mr. William Remfroe
Mr. Fred Hansen
Oregon Department of

Envtrcnmen't a1 Qual tty
811 SW 6th Aven~e

Portland, Oregon 97204

SCOEPA00015575



STOEL RIVES BOLEY
JONES&C:REY

SUITE 2300
STANDARD I'NSURANCE CENTER

900SVHIHH AVENUE
PORTLAND. 0REG0N97204·1268

Telrl'hQ"dS(3) 224-3380
Teleccpier (503) 220·H80

CaMe LnwpQrl
Tekx}03455

Writer's Direct. 9ial Number

294-9213

February 2.2, 19,88

Mr...David Tetta
united states Environmental

Protection Agency
1200 Sixth Avenue (HW-113)
Seattle, WA 98101

Dear Mr. Tetta:

RECEIVED
~N.a'Nl:ERIN~

FEB2 3 1988
John L Pittman
W8ek8r Siftronle

Re: NL/Gould Superfund sit'e

On behalf of Northwest Natural G'as Company, I wish to
reiterate the oral statement that I made at the pUblic meeting
on February 18, 1988. Northwest Natural Gas Company is one of
the Landownez-a that has, been advised to expect an inf:ormation
request under CERCLA Section 104(e) in connection with the
expanded groundwater studies in the Doane Lake area.

It is our understanding that EPA does not contemplate
e~anding the NPL site boundaries to include the properties
nerth of the railroad embankment. It is also our understanding
that nothing that has taken place to date with respect to the
NL/Gould site or adjacent properties is or will be part of any
CERLCA Section 113(k) administrative record that may be made in
cORnection with the area to be investigated unciler your proposed
expanded groundwater stUdy, because neither my client nor any of
the 0ther affected parties bas had an opportunity to participate
in the preparation of such record.

PO~rLAND,

O~EGON

WASHING~ON(,OUNn. BELLEVUE,
OREGON WASHINGTON

SEA~nE,

WASHIN'G~ONI
VANCOUVER,

WASHINGTON
5T. tOULS,
MISSOU~I

WASHlNG~ON,

DISTRICT,OF ('OUJMB1'A
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STOEL R.IVES BOLEY
JONES&CREY

Mr. David Tetta
February 22, 1988
Page 2

If the foregoing unQerstanding is incorrect, please
advise me as soon as pessible.

very ~"urs.

Ricfuard D. Bach

RDBS.021:twa
cer Mr. William T. Renfroe, Jr.
bc: Mr. Edmund L. Bolin

Mr. Roger Sherwood
Mit". Jordan Dern
Mr. George Markwood
Mr. Larry Patterson
Mr. Jehn Pittman ~
Mr. Robert Ferguson
Mr! Jim Tracewski
Mr. Roger Neu
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&EPA
United States
Environmental ProteCtion
Agency

SUPERFUND PROJECT UPDATE-March 1, 1988

NLlGOULD sm:-PORTLAND, OREGON
MAR 041988'

John L. Pittman
"fag'ni S"ersP!s

PROPOSED PLAN
The U. S. Environmental Protection
Agency (EPA) has recently accepted a
draft feas1bl1 ,ty stUdy of cleanup
alternatives for the NLlGou1d. Inc.,
Superfund s1te. EPA has evaluated the
study and a1ternat1ves and 1s proposing
the following cleanup plan:

• Remove battery cas1ngs on and
beneath the site and treat them for
proper disposal of lead. plastic,
and .other materials;

• Treat lead-contaminated s011 and
sediments with a chemical additive
to bind the lead to the s011 and
k.eep the contamination on-site; and.

o Do additional studies of grQundwater
po11 utton in the Doano Lake area.
and, at a later date, dec1de if
add'it1ona1 cleanup 15 necessary.

PUBLIC COMMENT PERIOD
February 16 - March 18, 1988

EPA 15 seek1ng conunents on the NLlGould
s1te feas1b11ity stUdy and the Age~cyls

proposed plan. The studies and other
s1te records are aval1ab1e for revfew
at locations llsted at r1ght.,

Send comments to the EPA s1temanager:

Dav1d Tetta
U.S. EPA
1200 Sixth Avenue (HH-ll3)
Seattle. Wash1ngton 98101
(206) 442-2138

In a few weeks. after cons1derat10n of
your conunents. EPA hopes to select a
cleanup for the site. Conunents should
be postmarked by March 18, 1988, to
ensure thefr constderat10n.

:FOLLOH-UP PUBLIC MEETING
March 10, 1988

7:30 PM
Northwest Service Center

1819 NW Everett

EPA held a public meeting on 2118/88.
At that meeti ng. a. number of people
re.que.s.ted another opportun i ty to hear
about the studies done at the site and
about EPAls proposed plan for cleanup.

Eve,ryone is encouraged to come to the
meet1 ng March 10th and/or prov de
written cOflllltents to help EPA decide
which cleanup act10n would be best for
tl:1e community and the site.

HOW TO OBTAIN FURTHER INFORMATION
Copies of all the documents used' to
make dec1s1ons for the site are
ava11ab1e for your review at the
fol10w1ng locations:

Mu1tnomah County Library
St John's Branch
7510 NChar1e~ton Avenue
Portland, Oregon

Linnton Commun1ty Center
10614 NH St Helens Road
Portland, Oregon

Oregon Dept. of Environmental Qua.1fty
Remedial Action Section
811 SW Sixth Avenue
Portland. Oregon

EPA Library
1200 Sixth Avenue. 10th Floor
Seattle, Washington

If you have any quest10ns or would 11ke
to receive more information, please
ca11 the EPA sHe manager 1; sted at.
left. Wri tten comments shou 1d a.l so be
di reeted to the same person..
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'oEPA
United Statn
Envtronmental Protection
Avenc:y

Region 10
1200 Sixth Avenue
Suttle WA .1eU

John PHtman
PO Box 03180
p.o rtla.n d , OR 97203
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Region 10
Superfund Project Update

May10i 1988

RECEIVED
ENGINEERING

MAY 12 1988

John L. Pittman

NL/G'ould Site -~apb~ff~nd, Oregon
Record of Decision

&EPA

selected Remedy .
The U. S. Envi~onli11ental Pnotectlon Agency (EPA) has decioed how/to clean l:lpcontarninated soils and battery casings

at the NUGol!lld lnc., Superfl!lnd site. Afterevall!latingfeasible alternatives afilc!consulting with the Oregon Department of
Environmental Quality, EPA has selected a remedy that includes:

• Removililgbattery casings on ar:1dbeneatlil the site and treating them for proper disposal of lead, plastic, and other
materials;

• Treating lead-contamlnated soil and sediments with a chemica] additive to,bind the lead to tti1e soil and keep the
contamination' on-site;

• Monitoringambiant air around tlile site to ensure that W0r\( is dOli\esafely; and

• Performing additional studies of grol!lndwater pollution in the Doane Lake area; and at a laterdate, deciding what, if
an~,additional cleanup is lilecessaiY.

How to Obtain Further tntermanen
EPA has based 11s decision alii documents that YO.l!I can review at one Clf several locations. The complete administrative

record used to make dscisions forthe site is at the following locations:

Multnamah County Library
St John's Branch
7510 N chanesten Avenue
Portland, Oregon 97203

EPA Regional Office
Superll!lnd Branch (HW-113)
1200 Sixth Avenue
Seattle, Washington 98101

A smaller set at key aoeomeots is also available at:

L1nntan Community Center
10614 NW St Helens Road
Portlar;\d, Oreqon 97231

Oregon Dept. of Erwlrohmental Quality
Remedial Action Section
811 SW Sixth Avenue
Penland, Oregor:! 97204

If you have questions ot would like more information, please call the EPA site manager, Dave Tetta (206-442"2138) or
Bill Renfroe, DEQ (503-221-2678).

Differences Between the selected Remedy and the Proposed Plan
On February 8, 1988 EPA distributed its proposed plan for cleanup of the site. The selected' remedy for the site,

described briefly above and in detail in the Record of Decision (EPA,3/3.1/88, available for review at the locations listed
above), is based on the proposed plan. The Agency will devote extensive effort to the design of the selected remedy.
EPA's design program wiil consist of a series of phased.studles, described further below. By doimg this, EPA expects to
minimize the amount of material requiring landfilling, and consequently achieve a final remedial action that will meet the
cleanup goals but cost less than the Feasibility StUdy cost estimate of $20,000,000.

The original cost estimate was prepared by the consulting firm of Dames & Moore for NL, tndustaes, and Gould, lnc.,
and is considered by EPA to represent a worst case cost estimate assuming little ot'the material is recyclable. In
particular,costs for disposal of non-recyclable bat1ery components (such as ebonlte) in a hazardous waste landfill are
estimated at over $2,500,000 per year for five years. These costs also do not allow for any credit from the sale of
recyclablscemponants. EPA believes that, the actual cost figl!lres will be less as a result of the increased, amount of ettort
to design a process that minimizes the amount o~ matertat that requires disposal ir;l a hazardous waste landfill.
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Negotiations with the Responsible Parties:
I-faving decidedon the clean up st~ategy for the sitei!EIF.?A'will.a~gQ~t~~ With Nb, lnc., and Gould, lnc., to get the work

done. TlileOregon Department of EnvitonrnentaIQpal~y,.;.v!lI;pa~LciR~Je)n the negotiations. These negotiations will cover
any role NL and Gould will play In the engineering' deslgi:lOf11i'e clElSrilfpor the cleanup itself, incl~ding possiblydoirng
work themselves or paying for EPA or othersto do It. Any agreementreactiled wlll be documentedin a legallybinding
documentknown as a consentdec:ree. Public: partlc:ipation In !tile negotiation and design phases Is discussed on the next
page,

The Phased Design Program:
The first work to be done to Implementthe selected remedy will be englneeliing designs and tests to make sure that the

treatment technlqaesar:td equipmentw.e select actuallywork. This is expected to take 9 to 12 months. The design work
will consist of a phasedseries of studies to:

o Determine the volumesof subsurface. casings that canbe recycled.

o Determine the processrequlrernents to separatethe casing: components in a rnannerthat milillmizes airborne
releases of contaminated dust. Depending on the results of theihitial evaluations, large quantitiesof surfacecasing
materialmay be transported to an off-sitefacility for recyclirig studies.

• Determine the modifications required to ~dapt eXistihgsepa~ation equipment te-condflons at the GOUld site.

o Determine theprocess requirements fortteatlnq contaminated soils,sediment, and matte.

Public Participation and Comment:
The public will be invited to comment on the results of the negotiations with NL, Inc., and Gould,lac., overwhat role

they will play in the cleanupandon the wornpiam developed during the remedialdesign.

After negotiations are completed between EPA and NL, lndustrles., and Gould, lnc., EPA will submitto the U. S.
Depar;tment of Justice (OOJ) a consentdecree. Once theconserit decree is givera to DOJ and DOJ files Ute consent
decree with the court, there will be a 30"daycommentpetiodi before a final judgment is madeby the court. EPA will
announce when the commentperiod willbe, whe~e the publicmeetingwill take place, and Where to .sendcomments.
After all the comsnents are reviewed, the court willtmen make a final jUdgmElnt on wnether thececrse should be put Into
force as Is or makechanges.

Residents and interested individlllais (such as workers employed. near tlile site) are encouraged to continue to work with
EPA in the c:learaup process. To receivefurther updatessuch as thts, pleasedetach the fOl1iT1 below and send your name
and addressto ERA.

EPA will be ~evising the Community Relations Plan for tt:leslte during May,June, and JUly. The piam describes
communitycgncerras, howthe community' will be able to participate in: the project, and what EPA arad DBQ will do to
encouragepublic irnvolvement If you haveconcerns, information, or slllggestions, pleasecall or write the EPA site
manager(address on Hile last page.)

Fl:Jrtherlnvestigations:
Whiie we ale doing this design work wewill also be doing an additional study of grolllndwater contamination in the

Doane Lake area. This study will help us decidewrnether action needsto be taken to deal with the contamination
underneath the site. Right Aowwe are doingthe planning forthisstudy. The study will address organiccontamination
(such as pesticides) as well as lead contamination. This stUdY shouldbegin laterthis y.ear. EPA has notified several
companies in the DoaneLake area that they may be responsible for grouradwater contamnatlcn. Based on iAformation
EPA receives from these potentially responsible parties, EPA may negotiate wlttil some or all of them to complete this
study.
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MAP OF STUDY AREA
SHOWING DIRECTION OF GROUNDWATER FLOW

WILLAMETTE R,IVER
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STUDY AREA BOUNDARY
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MILLER. ANDERSON. NASH. YERKE&' WiENER

ATTORNf:Y9 AND COtJN5f:.LOR5 AT LAW

"00 S.W. FIFT« AVENWiE

PORTLAND. OREGON "7294.

March 14, 1979

!f/ V" , &:.--f"A (/ e-..J.l

C; 126 &- Y r7(/ /) C;

,.

/
~/

Olympic Pipeline
Post Offi'ce Box 236
Renton, Washington 98055

Attention: r-tr. George \'!i11ians

Gentlemen:

o lye are a t t.czrraeys for l"i'acker Siltronic Corporation.
He have been asked tocOonta,ct you regarding oil which has been
encountered beneath the surface of the ground on our client's
property adjacent to your pipeline in an area which was formerly
~. W. Front Avenue in ~ortland, Oregon.

As you are no doubt aware, Ordinance No. 146216, adopted
by the Council of the City of Portland July 27, 1978, provides
that owners of easements wi thin vacated x , ~·1. Front Avenue will
be responsible for any damage resulting from the use of the
easement. The Department of Environmental Quaii ty has advised
~·lacker Siltronic Corporation that its chemical analysis indicates
the oil on the \'lacker property probably has leaked from :tour p Lpe-:
line. Our client appreciates your prompt action in 3sckir_g to
locate the leak and 'in pumping oil from the property. We interpret
your action as indicating-that you recognize your responsibility
for any damage suffered by Wacker Siltronic Corporation as a
result of oil leaking from your pipeline.

Very truly yours,

HARVEY C. BARRAGAR

cc Dr. Hans llerrmann
Hr. \vayne Hanson

SCOEPA00015583



MILLER, ANDERSON, NASH. YERKE & WIENER

ATTORNEY,S ANO C:::OU'NS'ELORs AT LAW

Il00S.,W, 'IFl'H AVE,N:UIi

POl'lTLANO, O'U:OON "'72;0"

I.
" ",

!larch 19, 1979

YP
7f.--

to era
G1r ern ~ 'PO.

UIC-;:11 - p

i(tCrr':+ ~ S

4J - tH:15 '1k
~,

Olympic Pipeline
Post Office Box 236
Re,nton, washington 98055

Attention: Mr. George Williams

Gentlemen:

llfCfi,VEO

MAR 2. 81919

WACKER flO

t.

Reference is made to my letter 0'£ l-l..arch 14, 1979,
regarding the oil contam.i.nation on the Wacker Siltronic
corporation property in Portland" Oregon.

p,.s soon as you stop pumping oil from the property
it will be necessary to determine the extent of the area
which has been contaminated by the oil, and the ~ount of
oil which is left in the ground.. No doubt you will wish to
par'ticipate in making this determination'. As aeon as you are
done pumping oil, please .c::ontact John Ramage at CH2M-fiill in
Portland, Oregon, at 503-224-9190. Mr. Ramage is authori,zed
to'ceordinate this matter on behalf of Wacker Siltronic
Corpora-tion.

As soon as Wacker Siltronic Corporation has determined
the direct costs incurred Py .it as a result of the oi.1 spill., we
will advise you of the amount of the costs. It will not be poss.ible
to determine what action must be taken regarding the contaminated
soil until the extent of the contamination is known.

Very truly yours,

HARVEY c. BARRAGAR

cc Dr. Bans Herrmann
~1r • John Ramag.e
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OLYMPK PIP~ LINt=. COMPANY

May 22, 1979

RECEIVED

JUN 01 1979

WACKER FLD

Miller. Anderson, Nash, Yerke & Wiener
Attorneys and Counse1Grs at Law
900 S.W. Fifth Avenue
Por t l and , Oregon 97204

Attent;00: Mr. Harvey C. Barrag,ar

Dear Mr. Barr-agar:

In reference to your letter of May 18. 1979, per tai ninq to Wacker Siltronic
Corporiltio'n findirn.g additional' oil along the Willamette River , Mr. Ed S'lcan
of CHZM·Hill j nf ormed us of this problem on that date... Our rearesenta t i se s
vts t tec tne site. arid after discu:sstng this problem with them and Ed Sloan,
we find that Wackerls contractor was ac tua l ly workimg in the river itself.
The work involved dredging the river for the outfall of the 24" storm sewer
and placing the spoil on the river bank. In so doing, an oily-appearing
subs.tance was allowed to contaminate the surface of the river.

This material is not of a type handled by Olympic Pipe Line Company. and in
fact, it appears from samples taken and further investigation this material
;s not a petroleum-based product. but results from foreign matter el'ltrapped
in the r iver bottom and as such has no re l at i on with Olympic Pipe Line's
recent pipeline problem.

InadGlition, Ol'ympic Pipe Line Company /ilas thoroughly investigated and
establ i shed the extent of the spread of all on Wacker property from our
pipe l tne leak and has found no evidence that oil has spread beyond the
irrmediate vicinity of the leak site. We have however. as a safety measure
recently buil t 2 concrete/sand dams around the 24" storm sewer to as sure
ourse l ves that there exists no possibility of oil migrating along this
route to the river. During this work no oil or oily substance was found
in these areas.

The bulk of the oil released during the leak has been recovered and final
clean-up is H0W underway.

Very truly yours.

)t.: ttl/(/l/t<~
G. W• Wi 11 i ams ) Jr.
Manager

GWW:bb

cc: Mr. O. H. Young
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GNB BATTERIES INC.

SEP 1 3 1982

METALS. P/D& E
September

t
;.~.,

Gould Inc.
P.o. Box 434'84,
St. paul, Minnesota 5'5164

,.....
.~.-..

Attention: Dr. Andrew Larson

Gentlemen:

summary Report
Airborne Lead Monitoring
Pbrt'landFacili ty
Por.tlaDd, Oregon

'rhi~ ;,i.e1;:t~:r; p~esentl? tpe results of recent morri to:r::ing for airborne
part~c;ulate.',+~~!a,;:i'!'i~f;,thir"d.~.~:9b~va,t~P,portland bqtb[!I.'y z:ec:rainiftdon taci!i ty 0

T1ii5""woik";';~'~: ,":p"~,#t9tmb'~~')irr" ac:cord~ng!'lwi th your req\1est during our telephone
conversation '9~:Auqus.~5,' 19840 Air quality sampLes were opi:a;i.ned at three
stations attn~19c::at~ons, s,hown,',on ~ttachment 1,. The sa,mp'linq station
loca1dons"we.re~es,~gha;t~d,b.Y,'Mr.::C~P~~$J;Ii,th; ,the plan,tmanager, as corre
s,ponding to ..pr,evi<5iis" sa,mpling locations uti lized by, the.' Dep:ar~tmen.t of
En:vironme~ta'l :~~ii'tY(DE:Q·). Samples were obtained over' the 4 day peri:od' of
Augus;t2Qt '21~>22,2'~,' and 24, 1982~, The s~mi?les ,were' coll~c·ted utilizing
hig}i;:,yo~ume;. (hi~tF'Vol) s.amplers operating at an average of,'.4 cu m/min. (49
cu.::ftlfutri.:) ,,"ih'~ high v:ol samplers were provided by Amtest, Inc. of Seattle,
wasiHing~qJ1o Each of t!.he four sampling periods was for a dura trion of 24
h9\l.rs-, :ci:~don the average ,was started about; 2:30 each after~oon....

·;~:ii~l~lt:;fli~~~:~~~:~~~:~~;:~~~::~~~~~
" ",n8~1:1t~:;,~~li;!S{t,n'9~:t!'iW.~~;~~"';,:: '-::~;}!iy.mto.apy'of: the..':wea,ther'GoJilC1\l:pOnS obse~,ved; ,at the

-,"'j ., -._-~··,-,'\-~•.'!·,~_::"""~·;'·:::":'l.~.i,~~.:..c..~,·.,·;:t;<,:_;-,,!_,,-_-,·~",-::,"l -",'"'<''' _.- - .. , ..... , ' _'.. _ ' .•• ,', _',' "

'~i:t,e,aI19;j~;~~t~;,:~jg~4:~;~;,f~iti-\~D~!:?L a~dNaMprial Wea,ther Serv~ce . moni!'-<i>dng -!?ta tions

i •..pre··~~:~~i::~:~':h~.sampli~9 wQrk, aU of the fa~Hitie. at the
site had·be~n.i::d~~6,lished and r emoved 'from the site wj;th the e,xcep:tio.n of the
~ffi:ce.b\l11d:ifri9(Land .the .cafe'teria,,"we'-1Jare bui ldi ~g:~,,: .,'Wll~'$amp':i~hg;;;:,wp~k ,was

t~:~~!!~~!~!i:~~~::£::~~!;}~~~f:=~~C~:7'!~]:~d;;~~:;r~~:a;<:~:.
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Gould~,ttnc..
sep~Jitipe; 1,0, 1982

,page"~i~_

The reSl;ll ts of this mon.i tori·119 work were reported to you by phone
on August 26, and were transmi ttedto Mr. Tom Bispham of DEQ.t on August 27,
1982. We appre'cia.te the opportunity to assist you in your effort.sto
eyalua·te air quail ty act the Por t.Land site. Please contact us if you have any
questions o.r if we may be of further assistance.

Yours very truly,

DAMES & MOORE

DWight J. Ha'rdin.,
Project Manager

DJH: lid

11831-006-04
Attachments (3)

'-." -

~." .

II



Reference: US EPA" Reference Method for the Determination of Lead in Suspended Particulate Matt.er
From Ambient Air" 1978.

die, .sr ?7J4rn. ,
Shawn P. Moore

P. O. 1/5426

DA,TE SAMPLES REPORTED: 8/26/82

DATE SAMPLES RECEIVED: <8/25/82

4900 9TH AVENUE N.W., II SEATTLE, WASHINGTON 98107. 206/783-4700

ANALYSJ;S REPORT

ws
am test iDE.

• • . Il .,

be

CLIENT: Dames & Moore

REPORT TO: Mr. Dwight J. Bardin
12'20 SW Morrison St.
Portlaad, Ore. 97205

AMBIENT AIR ANALYSIS Volume
Laboratory Samp.l.e (f Station Date Started Filter II Duration Ran (min) Sampled (m3)

53296 1 8/20/82 5 1439. 2036.
,'.,..

.~, ' 53299 1 8/21l82. 8 1440 2058

53302 1 8l22l82 11 1440. 2.038.

53305 1 8/23/82 14 1440. 2058.

53295 2 8/20/82 4 144'0. 2058.

532.98 2 8/21/82 7 1440. 2058.

53301 2 8/22l82 10 1440. 1976.

53304 2 8/23/82 13 1440. 1936. 0.41-

53294 3 8/20/82 3 1440. 1915. 0.28

53297 :3 8/21/82 6 1440. 1976. .i.es

533'00 3 8l22/82 9 1440. 1976. 1.60,:
.'

53303 3 8/23/82 12 1440. 1956.
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liquid
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According to a recent
DEO progress report,
the Doane's Lake area
contains seven
uncontrolled or
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SCOEPA00015590



. ' : \
A walle through one of the most environment.,,, impure are"s i,,~all 01 Oregon

By GARRET' ~PMA1i'iE

.'0':"NrouAn·dFedA,',lbRy GO.. ··ec1111tO.baen.·rsdaua.say,'gl'nes',191~7_~." ~.u~r.; John Atki~s, a press aide to U.S, Rep. Les
UUll~ AuCoin (D-Ore.), whose district includes the .GOULD INC.

and a polka band under a. circus Wacker neighborhood, summed it up when ~~ _
·ent., top Oregon officials,were o~ hand In Port- he said, "It's a tremendous irony that a com- The lead foun din the soils a..t Wacker likely
:and to welcome a new .industrial company to h II d ' d t
,I,.own. Wacker Siltjonic, a leading maker of pany would be, given t at so-ca ec re :tarpe came from Gould, which, until i981, operated

I k t tl'ea~ment.'''·told of Oregon's great VIrtues, b tt ec '1' tio . t 200 yards to"lyp«:r-puresilicon crysta S,aey. cornponen In a a ery-r yc 109opera I n JUS "
.he growing semiconductor industry, ~ad such as the-most livable city in the country the south of ~acker that .crushed spent bat-
, d I' . fi t US anufacturmg two y.ears ago. and then tum around and find:jecide· to ocate Its •. Irs. . . 10 I .. ' , teries and recovered the Lead' they contained

Ir>lartt in Puddletown.OOv. Bob Straub 'Yas pres, this stuff in their own backyard." I
lent, along with Portland Mayor ~ell Gold- i with a srne tel'.
l>ebmidt. who joked to reporters that It wassu,ch Wacker's "discovery"has implications I. Not only dip Gould ,and'its pr~dece~sors fill
ian iInportant eeonomic'-developmentevent that beyond the unexpected expenditunes the com- in portions of Doane s Lake WIth discarded
!hehadeven~ttenahllircut.Thecityhadrea~n: pany will need to make before proceed~ng battery casings (which was then legal), but
'to be proud: It·had,~tenout ~Ugustll' Ga·f·m Iwith the expansion plans at its Portland site. Gould's routineillegal discharges of corrosive
luring the$lOOmillton, 1,O<;J0'l9b plan! a ter I'The chemical cocktail splashing around acids periodically ruined what water was

!spending $.100,000 to Wake Its case, This was, . . .". .' available for the area's wild birds.
the da to ~Iebrate thevitwry" .\ ben~ath Wa~ker's landholdings IS al~o a star~. The Gould production facility was origi-

Walker officialspointedto·severaI.~onsforIremlnde~ of J~st how ~I?p'py past environmen nally owned by Mot.lj~ P, Kirk and .Sons, a
thei.T chOice. of.a NorthWest.~~.po.rtl.~.~slte, at the 'I tal ,pt.,actHoes. In thoe viciruty were,an.d. of the subsidiary of Naricnal Lead Co. KIrk and
end of Front Avenue, ~tWeenilie Willamette troublesome legacy ~hat such groundwater Sons started opei-ati9ns'jn,I~60.~nd from .the
River and Highway 30, 1he84-:a~pa~1 cos~1 pollution has left forIuture generations. . beginning had pr-o~lem~ With alr-pollutl~n
$'10,000 an acre, more than the Geory911 wop .i' Wacker's troubles stem from the actlo.ns authorities coocemms lead and sulfur emls-_
ert)', but Portland off~:l!>Wer ~lectncrl :~~: \ and attitudes of its neighbors. The compames '~ siooS-trom its smelter. Water quatlt'y prob
p~re Bul~~un water, IIl~~~~~ ~r who I that ring Wacker ~otheno~th,wes,t and ~o~~h, ~ lems were soon to follow, On March 19, 1'9?!,
dized t.ratnmg.fQremployees A d

Y'
Don \ all hav.e engaged In heavy industrial a.ctivrues ; the ·c.om.pany was cited.. for discharging acidic

refused to. le.fnWdcke~n~:~ ;:t-'itn"ib: clean and have turned· th~ formerl.y rrotaTshy~·waste water into Doane's Lake. In a July 10,
Sor.~nson att ·1 eo retegred·l'n·t.o·-th·e d:"';sion.'" Dr. riverfront next .to. the Willamett.e River into-an ~ 197.3' . letter to the DEO K.irkand Sons admitenvlTonmen a s en . . .......... '. . b k h I Wh'l t' e > ,. .. .' '. .
Werner Freiesleben, president ofWacker'sPott- environmental lac 0 e. . I ~ n~ eVnl"~ ~ ted it had used the Slt~ as a lan~fill :~r c~shed
land operations, explained: "The; ~tmosphere c.ompany 10 the area has had c~ntm.ual po .? . ~.. battery cases, u~usaDle smelting s~ag and
has to be absolutely pure; ~o SUSPIQol1of dust, non problems,three o.f~acker s nelgh?or~ In ~ other wastes prior to 1971. Later In 1973,
no suspicion of dirt." ,', " '. . '. particular are responsible for ~uch of Its cur, C smelting was hal,ted, and in 1974 the Kirk

Not quite seven years.Jat~. It IS begmntng to rent dilemma. Who Or what IS to bl~me for plant was sold to NL Industr ics. Gould
look'@s·lf Wacker may have chosen the wrong this situation? .The causes are rooted In t~ese acquired the facility in 1980, and in March
site. firms.' inattention to what ~hould. have een I 1981, the DEQ warned Gould about both a

The truth-is, tpe Wacker ":tghborhood i~ one no~mal enviro~m~ntal. c~nsl~~rato\Ons as well· fugitive lead-dust problem: and the discharge
of the most environmentally Impure areasm ~I as In the DEO s histone mabillty to get tough of untreated waste water mto Doane's Lake.
of Oregon. Jon Steubenvoll.an Oregon lobbyist with offenders. EoI' a state supposedly known One month later, Gould halted its battery
~ctive o~envir~>nmental iss~~, cans .the area for its c1ea~ environment, the result IS some- decasing section, and on May I. 1981, the
the toXIC armpit of Portl~nd. Interest1n~. the what sobering, ., smelter was againclosed. Both mov~s were,

state ~rtment of El:'Vtronmen~ Quality has \ The epicenter of Northwest. Portland s made becausfGoull:i""as moving out of bate

~:e6~jn}~~~nt:~:hea:;~~ft:t~fiI~~I groundw~ter poiluuon Pfioblem.s ~t" ~~ fi~nd . :te~ies ..and;#nt9·l}igl1-t~cht1QIQgy.~nda.lso; .
Wacker itself began to recognize thesituatlon in at Doane slake, ona )v.e~acre SI e . a· as ·beeaitsetheDE.o'Was getting a~noyt~g. ~
March of this year when it drilledseven holes on undergon~ several dratlJll~IC,cha~gesst~ce the.. But..,Gould stili ,had to ~eal wlth.~ 10,000-,
~ts property to t~t soil characteristics.En~. ~~.rrqundl!1~· ~cr~a .was setJl~d ~y~~o~e,~~\ t~n i~y~nt(')ry of.spent 9attery castn~s that
mt~.nded. the ~11 test to be. the firs.t step In a I:~~l,~?n.., oo,ap.e., IP.': 1,~~7..: .~~.f!II."e.r~Y}il. ~~~g~';gn· ". Temal.~ed on th~,s.lte;For. ?ver a year, tne lead
maJor expansIon. What the~ foun~, however, ::ctmer;QO,c1y/.of}\yaJet;;tfte a~tu~LIfl<~\>"as~., rich ptlesat untouched. Fmally, on September
was that thegrou!ldwater qrculattn2 beneathreduced,- as a resu't of dev~ opmellt~!1 .1 24 ' 1982, the DEO asked Gould for some

the...'su.r. fac.e....wa.s.' .Ia;ce.d W....!t...h.. h.'..ig..h can.c.e.n: inattentio.. n -. ,to three.. small, p,?lIu~e.d re.pt-. kin.d. o.f SChedUle. for cI..eanup.: .G.ould su..ggested
tratlOns oJ he~blcld.es such as 2,4-Dal) nants that look and slll,cll more hke brac~lsh that it could ctush the plastIC and rubber bat-
herbicide-manufacturing byopr.0ducts such a ponds. ' tery casings and dispose of them on-site, pre
chlorinated phenols. Thewateralso containe The DEQ continues to refer to the area ~s ! sumably filling in what remained of Doane's
high levels of coal larS, oils, grease and lead Doane.'s Lake, and the locale. fIgures ~roml" : Lake. The DEQ blanched at that idea, sta~ing
Such chemicals could cause severe problem~ nently in the agency's battle'wlth pol!utlon. In !emphatically that the. wastes must be
for Wacker's operations by bubbling up alon! its 1'984 progress teport on Oregon,s unco.n- . removed.
the foundations, supports and pillars, coni trolled or abandoned ~azardous-wast~ dl~" In late 1983, Gould promised the DEQ ~hat
taminating the. air. Wacker's tesponse to thil posal sites, the agency ltsted over 40 s!tes Hbysending the materials to various smelte~s
discovery? ~ast June.8, it. annout:lc,ed lh~! was studying in Portland; seven were In' the and recyclers. it could have the site cleaned up
.insteaclof.·pr~ding.~ith;i,f~,~!1tipipalecl~$8C Doane's Lake ar~a. .., .. ,by March 1985. The plan called for grinding
,WHIi~rt'i~.~Pt~~i~t:t~~~!i~9~;:;~~iq:iJMl.ls~r~is~. Wha! foll~ws IS a descnptlon ?f Wack.er s up the cases, washing them in a detergent,
"them.U,trt.Dtir;,ofl.eri1ploy,~s1.t.t~~I!~~e.r,'tp:'l;'7OCmdustnal neIghbors and. the variOUS actIOns and floating them to separate. the -lead from
by·.l~90. it'wa,sputtjng i!.s.~l!'o~itipus,.plan6on that 1e~ to t~e c:rrrent dilemma. For some of the rubber and plastic cases ..Gq,uld. had sev

.,hold. :>': ::'.~.:.~'~, ". the compantes listed below, .the pattern th~t eral customers lined up for the':qy:,products,
;:'~., .~mp.att~rson, a'''Yal~nq!J~hty:,.s'peclahs eme~g~s is one of callous dIsregard of ordl- but the operation was inexplicably shut ?0Won
'With thecDEO for many years, told Wll~amett nary environmental safeg!lard~. For ?thers, after Gould, which had sales of $1'.4 billion In

Week that the news about toxic chemIcals a even legal restrictions on fouling theIr own 1984, stopped paying the recycler.
the NO!th,wes.t., p.ort.I..an.d site .was.n't any gr~a. t

l
'nest were disobe.yed. Wh3t~ver the case, the

re-.:elatlOn .tohIm. Patterson added that durmg resul tis a mes~y, expensive problem for
hisinilial discus'siom with the company con- Wacker. ' ,
cerningits first water discharge permit, its
representati,-.:es asked' no questions about any
of ~he plant's prosp~cti.veneighbors."None of
my discllssion,s With th~m touched upon
po~ential problems in the area, '.' recalled
Patterson.
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RHONE,.POULENC INC.

\

'erlY:;b,ut, researchers have fou~dthatlead.dust i
can ttavel for long ?istances m strong wmds., \

. Inhaled into the lungs, lead can start cance~,
cause menial retarcraiion, and stunt '\n.t
growth of children. The DEG estimated that
two tons of lead particulates were reaching
the air annuallywhen Gould was operating its
plant; there are no estimates for how much
lead is now entering the airshed, In addition,
lead has entered the groundw.ater' and has
traveledat least as far as the Wacker site,

While it's unclear when or how Gould will
clean up t;he site, the matter is, flOW in the
n'andsof the federal government. Last year,
the Goul'd site was one of three in Oregon that

-lwere made eligible to receive Superfund

,

m.,oN, ey ,ftom the E.nvironmenta.l. Protection
Agency to be usedfor cleanup.

The EPA's Pat Storm. who is the Gould
:r:: - -

caseworker in Seattle, said recently that the
biggest problem at the Gould site was the air
borne lead. Testing has shown that the largest
concentrations oelead dust are near theprop-

For 30 years, liquid wastes were rou'tlnely
stored on-site by plant operators in remnants
of Doane's Lake. and allowed to evaporate off
or percolate thwugh thesoil. Figures are inex
act. but thousands of gallons Were handled in
this manner. In addition. leaky underground
pipes, faulty seals and storm runoff that peri
odically washed the site contributed' to the
problem. Finally, in 1975, after years of nego
tiations' with the city and the DEG, Rhone"
Poulenc agreed to send its treated wastewater
to the city sewer system, and began' to send
200 tons of its more hazardous' wastes
annually to Arlington, Ore., for safe disposal.
But- it was too late to reverse the effects of
decades of mismanagement. evidence of
~hich was sloshing around underground.

.In 1980, after railroad workers complained
of'strong chemical odors detected while' work
ing on a bridge just north of the Rhone-Poul-

.enc plant, DEG scientists dispatched to the
site found·concentrations.of 2.4-0 at 50 parts

.per million and identified Rhone-Poulenc as
the source, The Doane's Lake area that the
company used' for temporary storage was
dammed,and its water was not allowed to
reach the nearby Willamette.
. Later that year, 10 wens were drilled on the

Rhone-Poulenc site to further test the ground-
From ali appearances, the RhonecPoulenc :~ater. Towar-d the north end of the plant. at a

site, abutt-ing.Gould to the west, is a dirtydeplho'f<2P,feet, chorinated phenols, toxic by
mess of rusty pipes, stained tanks and threat- IP~UCtS ofthe herbicide production process,
.enirig warning' signs. Hidden behindbarbe.d i,~~~J9uri~,in·.concentrationsof hundreds of
wire fences just to the south of Wacker's . mil!i~,'~,.~ms;,I?e,~Ji~~r. EV,en,,~.the deeper. wells'

lplanned expansion area, this site and the S\:.lC- showea,.t~.!l~·;of:2;4·0 at :>0 mg per liter.
cession of fa<;ility owners are mote to blame Accordiii'po,D?n Hickman at the OEG's

, for Wacker's problems than any other neigh- lab. chlorir.ated phenols (which areusually
bor. Not only-was Rhone-Petitenc deating found as Lmilies of related chemicals) can.
With higher quantities of hazardous wastes, it , cause minor health problems for humans.
did a worse job with them, While Gould Idt , Skin irritations. such as reddened tissues and
its mess in a huge pile if! plain sight, Rhone- \ mucous membranes. are the usual result of,
Poulenc hidmany bf its wastes underground, low-level exposure. Acute poisoning c~n

The Rhone-Pou'lenc facili;ty was blli'ltin i resutt in motor weakness and decreased
1943 for the Chipman Chemical Co., and it '. motor activity; it can also lead to convulsiye.
has long been used to ecmbirre ch,lorine, ' seizures, Inconclusive evidence links 'phenols'
hydrochloric acid, sulfuric acid, and other, to cancer. Phenols are on the EPA's priority,
chemicalsin order to make herbicides. In ' pollutan: list. however, more for .their eff{cl
1956 Chipman started producing 2,4-D, and on lower forms of life. The chemical can. Kill,
in the late 1950s, handled some 2.4,5~T. green algae quickly andwipe outprotQ~~~;
which contains a form of dioxin that is one of populations. Concentrations as .lowas ¢.igpt,:

-the d~dliest toxic chemicals known to man. parts per million can killgoldfish. .- ',).;t:
When combined in equal proportions. these' Under DEG orders, Rhone.Poulenclsd3,~}Y.
two herbicides produce Agent Orange. the pumping an estimated 15,000 to 30·~~~k
strong mixture used by the United.States to Ionsof the polluted groundwateruPY'ltg:§~~%
defoliate huge patches of the lush Jungles of face treatment tanks, where organisms llye,
Southeast Asia dmirig the Vietnam War. that eat phenols. The water is treated,.,se1'1(

In 1967, Chipman sold irs property to the through charcoalfilters. and then, if checking
Rhodia Co.. a Fr-ench firm that eventuaUy shows it to be clean, pumped to tb~
became the Rhone~PoulencAgrochemlCal Will arnet te River. The operation has C()t\i~ .
Division when the French government u~der tinued for almost.a year, and according to th¢
President Fnancois Mitterr-and natIOnalized DEG's Chuck Clinton, could ?e in place for
Rhodia. . I, two more years. The DEG perwd1cally ex~~-

Until three years ago, the former Chipman . mes the effluent, but rnuch ofthe responsibil-
lant, under Rhone-Poulenc. was o.ne of onlYity, for properl~ operating the system r~st~

~hree facilities in the US product~g2,4-D. with the cOl~1pany. Rhone-Poulenc ?ffictals
Then, due to.slackening demand, It started refused to diSCUSS the ,operation, or Its costs
making the herbicide Buctril (use~ on wheat wllh W,llamellc Week.

i.~Ild erim fields to control weeds) mstelid.

- Meanwhile. the final chapter in the Rhone
Poulenc story waits to unfold. For the past
decade. the company's Portland plant h~s
routed j,ts most hazardous wastes to~:ihe

federal waste facility at Arlington, Ore.;:but:in
earlier years, some of the wastes that tllhxlm=.
pany didn't store-en-site or allow to sp~k~i!;to
the groundwater table were trucked: t"o.viin-..
ous landfills. The EPA now wants to ,know
where those wastes ended up, because of.f~~rs
that lethal dioxins may taint the residues from
the days when 2.4,5-Twas handled by the
plant. At Alkali Lake, near Lakeview in'south-"
ern Oregon, 23,500 55~gal1on dru)1'!s;iB-r!
Rhone-Poulenc'sherbicide maOllfactuiJOg.·
residues were buried three feet deep or.iI',lCQr- .
porated into topsoil to see if they would'natu
ralily decompose. The EPA will check!Jfor
dioxin in the soils this summer. At p.ortlatld's·
SI. lohns Landfill, some 5,000 drums,:of.,;the
company's herbicide wastes were,A~'fup~;:
Recordswere scanty, and since nobddy:kiibws
where the wastes were buried, etectroniag:,
netic equipment will be used late this'sUIriIfiel':':
to try to pinpoint the location of the:.b'a:ffa~X

. . ~_.'T'::';,.-,··;'::

KOPPERS CO.

Although there islitt\e doubt the 2,4'-6\~ .
Wacker's groundwater came from Rh6h'e/ c

Poulenc. since only three companies-in.\he
United States made the herbici.de,t~,e: pbeJ:lQ!.s"

and grease plaguing Wacker could have come
from other sources. One of the suspects is
Koppers. a small operation on land just north

. of Wacker, which has a OEG file full of warn
,.ings regarding-its waste-disposal practices. and

its jiir-quabity problems. The complaints
began within a month of the plant's
construction.

Only seven employees operate the Portland
Koppers facility, which is one"of 250 in the
$1.9,"billion-dollar chemical-products giant's
empire, Buill in 1966 for $1 million. the plant
started out primarily making electrical anodes
for 'the aluminum smelters in the' area, but
.everitually the companies that operated those
smelters figured out how to make such prod-
uc~s:themselves.Today, Koppers blends coal
tar (a thick. black liquid that looks like
asphalt) and other chemicals to produce the
wood preservative creosote~ using a process
that generates no toxic by-products.

But if! the old days. when Koppers matt- ".
ufactured a vaniety of coal "tar-based products
aswel! as anodes; things were not so neat. The
company's plant was a constant' source of
frustration for local residents and Ior air-pol
lution authorities. Koppers was using coal tar
to produce various road materials and roofing
products. Company officials had promised
that the plant would operate as efficiently as a
similar Koppers facility did in California, but
in.. real:ity the system ran .anything but
smoothly. Clogged pipes, broken fans. mal
functioning valves and a faulty boiler caused
numerous accidents. Citizens repeatedly 'com~
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.plained of a sinister yellow haze hanging over
Koppers. One woman wrote to the DEQ in
the early 1970~ that the plant was "worse than
Chjpman's." A man who passed the plant
daily on the way to work called the constant
odors "nauseating," telling DEQ the odors
made him feel like he was plunging his .face
into the stomach of a freshly killed and disem
boweled cow.

The problem was that the Koppers opera
tion released sulfur as a by-product. The root
o(,the infamous "rotten.eggs" smell, sulfur

"C8cn cause more problems than just bad odors.
'W)hen combined with rainwater, sulfur
becomes sulfuric acid, which can cause
eitreine irritation to the nose, mouth and res-

. bf~~l()r..y. tract. Cneosote. which produces
:another odor that citizens complained about,
~Clt6,:"c.ause similar eye, 'ear and threat irrita
,@ijs; 'With prolonged contact, the vapor and
fumes of creosote can lead to skin rashes, der
matitisand lung problems, One truck driver
who handled Koppers' raw materials con
tracted chemical pneumonia in one lung.

Koppers had a problem with its wastewater
treatment as well. According to.a document in
the DEO's Koppers file, the company proudly
informed the pollution agency in 1966 tha:
"Effluent water will be treated using a method
devised' by Koppers' research and develops.
ment department. The water will be collected
in a surge tank adjacent to a drain field. The
field willhave three equally spaced furrows
running its-entire length. Each furrow will
have a slide gate .at the end closest to the tank.
Every day, a different slide gate will be
opened, and .a different furrow flooded. The
effluent water will percolate through the soil
and the biochemical oxygen-deuHmding com
pounds will be consumed by soil bacteria."
What is amazing is .th~t. RolliJtion,conlrol
authorities would allow~sifqh~~:'!9.i11dless plan
to be put into action. We'at~~fK~*gitions
would rarely favor the bacteriol~gt~J'C9ittrol,
and with 1,500gallonsofwasteWa:t~flP.09illg
the ditches daily for eight yeats;:rapidl)"soak
ing through the soil, Koppers maY:oRave?iH6t'
to do with Wacker's oil, grease and phenol
problems.

.lIQUID AIR CORP.

This company is a manufacturer of acety
.ne, used in hot-burning torches. The gas
JUS product is not hazardous when normal
ifety precautions are followed, The company
oes handle a corrosive 1!0 percent lime slurry
Jlution that it stores in temporary holding
onds and re-uses, according to DEe docu
rents. A few years ago.according to Clinton,
I the same time'Cnuld' was.discharging.acidic
Jlutions into a Doane's Lake remnant, Liq
.d Air was pumping in lime ~Iurry, which is
I alkaline solution, and the effect was to bal
Ice outthe deleterious impacts, "Environ
.entally, it was verj helpful," Clinton noted.
They were more or less working pollution
.ntrol." .
Liquid Air also has a 302'fool well drilled

I i!ts pr.operty (·hat punctures an aquif~r.

PENNWALT CORP.

This company's presence if! Northwest
Portland was one of the primary reasons
Wacker moved to the neighborhood. A pro c

ducer of chlorine. which it manufactures by
breaking down salt (sodium chloride) into its
constituents, Pennwalt saves Wacker a lot of
money on transportation by simply piping the
chemical straight to Wacker's production
facility. where it is used in great quantities in
the manufacturing process.

The Portland Pennwalt plant, built in 1941,
is part of a $1.05 billion organization, head
quartered in Philadelphia, that manufactures 
chemicals, pharmaceuticals, and specialized .
equipment. The DEG says thatPennwal~'s
Portland facility has a lagoon/landfill on-site
fm holding brine-pUrification sludge, and that

the more dangerous by-products, such as
sodium arsenite (an arsenic compound), are
shipped offto Arlington for disposal. "As far
as we know, everything is going fine," a penn.
wali executive said last week, "There is no
special monitoring or anyth ing like that.
Nothing like the battery plant. or Wacker."
Because Pennwalt occupies former Doane's
Lake sections, and because Pennwalt did
some filling'bf low-lying sections of its land,
it, too, is on the DEO's list.

Wacker's-plans are to hire CH2M Hill, an
engineering" consulting firm, to further study
th~isite;in [une, testing revealed there was no
immediate air-quality threat to current
efQployees at Wacker's manufacturing plant

. from the toxic groundwater. At this point,
'. however" Wacker is not. discussing its plans

i>ciBjIc!y'; ~x~pt to say that it still intends to
e\ie:ntually do further building on the site.

Ttle'16ng-term impact on Portland is harder
to gauge. Certainly. any other companies con
.sidering a move to. the Rose City will be well-

. advfsedTo study DEO files on prospective
neighbors. New legislation (see sidebar) will
further strengthen some of this state's
environmental regulations. Still. it is possible
there ate other areas of this city with ground
water problems that have yet to be revealed.
And for companies like 'Liquid Air Corp.,
whose 302·foot well just south of Doane's
Lake is already tainted by Rhone-Poulenc's
past practices, the problems are immediate.
Along the nearby Willarnette River; fed: by
two aquifer systems beneath Doane's Lake, a
plume of pollution may start causing concern
any time now; testing so far has not revealed
the presence of phenols in the river. but in
1964, fishermen landing salmon near Rhone
Poulenc couldn't eat their catch because of a
strong chemical flavor linked to the herbicide
manufacturer. Groundwater pollution prob
lems eventually become river pollution prob
lems i whether or not they will become eco
nomic development roadblocks, frightening
other companies away, is another concern. •

NORTHWEST NATURAL
GAS CO. ., ';::;.,

,11'1 1913, a forerunner of NNe, Portland
, Gas and Coke, built a refinery-type operation
I on -Iand just north of Wacke-r's .presenr-day

I
site. The plant heated oil an<t.p~,!~ syn
thetic gas. gasoline and oth~::bY~proitucts.

I ;[he operation closed in 1956, and was later
replaced with the liquified natural gas tanks
that are still pre~ent. .

Over the last few veal'S, there have been
reports from Astoria ~nd Seattle that similar

i old plant sites have witnessed 'thick: oils and
: tars oozing from the ground ~ a result of past

activities. when those residues were dumped
on-site or even injected into the ground.

I
NNG's Doug Yocum told Wi/lamette Week
thatsuch oozing was not evident at the Port.

llanO' plant location. "DEQ has.been monitor-

l
ing the ar:ea f?r years:: Yocu~:s..ai~.~ddi~g,
"We don t think there's any ~n:to think
what Portland Gas and Coke·dld:contributed
to the Wacker problem.' , The'DEQ's Clinton
said none of the companies surrounding
Wacker have been ruled out todate, and.itis
possible that the former Portland Gas and
Coke tar pit-could be one source .of Wacker's
troubling wastes, . . .

---'-----'-'-'~~~-

AMERICAN STEEL

INDUSTRIES

This steel fabricating plant just south of
D~ane's Lake was formerly owned by
GIlmore Steel Corp. Clinton said recently he
doesn't believe there is much to fearfrom the
operation: Themost da~gerousoutput from
t~eplant is.melted furnace slag, which is rela
tively harmless, The DEQ'has searched its
files. forevidence of on-site' disposal, has. vis.
ited the operation, and has even collected
samples. According to Clinton, 'the-primary
reason the plant is on the list.ar all is because

I of its c1os~ proximity to Doane's: lake. "To

-------- ------~-- - - ---------------1
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,Grappling with toxic-waste manDgemen'
=.-~.....--~.,.......,--::~"......"--=.,.,,...,

'iof::c~eni~l wastcs'al:a later dateYC'--""\
"iiirii'higkC-oncentrations of th d;,
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DAMES &. MOORE i\ PROF.ESSIGNA·L L1MrI'ED PARTNERSllIP

November 17, 198'7

Oregon Department of Environmen·t.al Quality
811 SW 6th Avenue
Portland, 0~ego~ 972.04

Attentic:m: Mr. 8ill Renfr,e>e

Gould 1nc6 Site
portla·nd, Oregon.
Final Remedial. Investigat~on Report
Replacement Pages

Gentlemen:

On. behalf of our c;:lients, NL In4ust:r:ies, Inc. and Gould Inc., Dames
'"cere is pleased to submit this Final Remedial Investigation Report
for the Gould Inc. site cUl:'rently owned by Gould Inc. in Portland,
Oregon. This report is submitted pursuant to an Administr,ative Order: on
Consent., signed Augus,t 28, 1985 Ceff.ective AUgust 29,. 198$) under EPA
Docket No. 1085-05-08-106

The Final Report you are receavl.ng consists of replacement pages
for the Draft Remedial Investigation Report., which was submitted on
June 1., 1987. A document consisting of two instruc,tion sheets for
replacing pages in the draft text is alseprovided. In addition, a
separate document is provi4ed, .hichsummarizesthe response to each of
the wr.itten comments' ~eceived on' the Draft Repert.

The report is in feur volumes. Volume I ceneama te~tand f'igures J

Vol ume II contains appendices; E.aboratory Data Supplemental Volumes I
and n contain laberatory and QA/QC data.

If yeu have .any ques,tions, pl:ease con,tact us at (206) 523...0560.

Sincerely,

DAMES , MOORE

~~~
Mark D. Schultheis
project Manager

Attachments

cc: Kevin Dyer, Portland District Corps of Engineers
Chuck Politica, Department of the Interior
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APPENDIX A

SAMPLING AND ANALYTICAL, PROCEDURES

Appendix A presents the s'ainpling and analytical procedures u.tilized

dU,ring the NL/Gould remedial investigation. The objectives, locations,

number and coJ.lection pe:riod of the surface debris'" surf'ace and supsar

face soil, sediment, su:r,face-water, and ground~water samples are

described in earlier sections of the remedial investigation report., The

quality assurance/quality control <QA!QC) procedures associated with the

sampling and, analytical procedures are presented in Appendix B.

Al.O SAMPLING PROCEDURES

The following sliac,tions pr,esent the procedures used for sampling sur

face debris <ba·ttery casings and rna'tte), sur,face and subsurface soils,

sediments, surf'ace wate:r, and ground water at the NL/Gould s1 te and

vicinity. These proc:edures were previClusly presented in the original and

revised work plans. Any additions Clr modifications, to the wot"k plan

prClcedures are described and, explained in the discussionwhi-ch follows.

Al.1 SURFACE DEBRIS S~PLING

This section describes the· procedures used to collect batte:ry

casing and matte samples. In addition, the exploratory test pit proce

dures utilized to evaluate the extent of the battery casing and ma;tte

materials are described.

AI.I.l ~attery Casings

Pursuant to Section 2.4.2.2 of the site protocol documen.t, three

samples were collected from each of four battery casing s'ampling

locations. Samples were collected from pits excavated by backhoe at

three depths: 1) at the pile surface; 2) ata depth of approximately 5

feet within the pile~ and )) at the ground surface elevatiCln. The first

sample was collec,ted from the center of the backhoe bucket with a s,ta·in

less steel scoop and placed in 5-gallon Iilla'stic buckets lined with I:"oly

ethylene plastic bags. Subsequent samples were transfe:rred directly

A-I
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from the backhoe buck/;!!t. t.o the S-gal1on plastic buckets. Each sample

consisted of an estimated 15-20 pC::lu.nds C::lf batt.ery casing debris. After

samples were collec:ted, t:he sample bags were clOsed with fasteners and

the cevez of each bucket was sealed externally for shipping to Laucks

Testing Laboratories, Inc. in Seattle, Washington. Two chain-C::lf-custody

seals were placed on each p1;lckeit, and the chain-at-custody procedures

described in. Appendix B, Section B2.2.~ were car.ried out.

AI.1.2 Battery Casing Test Pit.s

A rubber-tir/;!!d backhoe with an ext~ndable boom was used to, excavate

each test pit. One wall face WaS made as vertical as pC::lssible to facil

itate geologd,c logging of the subsurface materials. The depth of the

excavation was tC::l 13 feet or to the bottom ·0£ the fill, whichever was

shallower. Each test pit eJCcav.ation wa's approximately 4 feet wide and

15 feet long.

Tbetype of material encountered in each test pit was logged by a·

qualified geologist/engineer. The thickness of any battery casing fill

was noted. A 35-millimeter photograph was t'aken of the exposed material

on t~eopen wall faceo£ the test pits.

The backhoe test pi,t excavation was backf.illec:i usin~ the material

excavated from· the test pi.t. The backfilling sequence followed a n last

exca.vated-first replaced" principle. All backfilled material was com

pacted with the backhoe bucket. The £ina·l ground surface a't each test

pit was graded to approximately the original gr.ade.

Al.l.3Matte Sampling

Samples from the matte disposal area were collected at four loca

tions. Two samples from two of the sampling locations and one sample

from the other two locations were collected. Samples were collected

at. the top of t.hemat·te material and/or just above the ground-water sur

face from pit's excavated by backhoe. Ground water was encountered

wi thin 1 to 3 feet of ground surface in the riiatte disposal area.

Samples were coUected from the center of the backhoe bucket wi tn a

stainless steel scoopanci placed in I-gallon plas,tic buckets lined with

A-2
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polyethylene ~lasti.c bags. Each sample consisted of an es,tiITIated 5

pounds of matte material. Chain-of-custody seals wer.e placed. on the

buckets and tbe chain-of-custody procedures described in Appendix. B,

Section B2.2.3were carried out.

Jl.l.1. 4 Matte 'l'e~,t pits

A total of 14 additional test pits were dug to a, depth of approxi

mately Ito 3 f:eet. The original proposed depth of 15 feet was not

possible due to thedl;!pth to grO\1nd water (1 to 3 feet) and the haZ'dness

of the matte material. Test pit excavation procedures were identical to

those described above for battery cas'ings (Sectisn Al.l.2J. During this

test pit program, no samples ofma,tte material or soil were collectes,

for analysis. Photographic recsrds and geological logs were taken· a:t

each tast pit.,

Ai. 2 SURFACE SOIL SAMPLING

Samples were obt'ained fr.om the upper 3 to 9 inches of soil using

procedur.es adapted from EPA procedures (Dallas Lead Investigation,.

July 7, 1982). Samples were obtained by compositing approximately

lOO-gr~ sUbsamples collected from four equally-spaced locations on the

circumference of a 10-meter diameter circle (Figure 11.1.2;-1, Soil

Sampling Diagrams). one subsample was collected at the northernmos,t

point on the arc, one at the southernmost point, one at the easternmost

point and one at the westernmost point. An additional undisturbed sail

core was collected from t'he canter of the circle for samples requiring

permeability testing.

Some of the des'ignated soil sampling Lceatd.ons were not large

enough in area ts collect soils around the required lO-meter diameter

circle. At these locations, thediamet:er of the circle was reduced by

I-meter increments, to a minimum circle diameter of 3 meters, until the

sample could be collected. If a sampling circle was not possible, four

subsamples were collected fr.om a rectangUlar configuration (Figure

At. 2-1). Soil csllected from t'he four sUbsampling sites, located in

A-3
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each corner of the rectangle" was cornposited in the samew~y as those

cClllected fr,om the sampling circle. The m.idpoint of the rectangle waS

used fClr cClllecting bhe undisiturbed core for perrneability testing..

The senior member of the fie,ldsamplingteamwas respons!ible for

adheringte the sample collection guidelines.. At designated sampling

locatiens, t1he sampling si,te cenfigura;tion (circle or rectangle) .was

located at the approximate original. sampling .point lecCition,. ]£ this

10catiCln was unsat'isfactery due to the presence of paving,. s:tructures,

and/or oither obstructions, the sampling site was moved within a 3:0-meter;

radius' Cl·f the original sample location {grid in:ter;section l, If a sample

could not be ()b1;'.ained within' the 3'O-ll\eter radius, the nearest accessible

grid cell midpoint. or node was sampled.

Collection sites, with the ex~eption of one, backgr.eund site, were

located as far as possible frem vehicular activity areas such as

streets., drivewaYs, parking and veoicle repair locations. Whenever

possible, samples were not cClllected within 20 feeter painted surfaces

and under Clr immediately adjacent to trees, shrubs, and/or structures.

The Dames & Moore Type U sampler was used tocollec::t the surface

soil samples (Figure AI. 2-2, Soil Sampler; Type U). A. pump hoist was used

to drive and retrieve the sampler at locations, where the surface soil

was very hard. Some locat:ion's were too hard to sample even wi ttl the

hoist. At these locations, a pick, shovel, and s,tainless steel spoon

were used to collect the samples. The samples cen:sisted of only miner,al

soil: rocks and gravel. were not coll·ec,ted. If sod layers were present

at a. sample loca,tion, the surface vegetative sod material. was removed

before the sample was collected. The composite sample ce.l Lect.ed fer

chemical analysis was prepared by mixing feur subsamples together and

placing a representative sample ef t'he mixed composite in a sample jiar.,

The sample jar was sealed, labeled, and documented according to chain

of-custody procedur,es described in Appendix. B, Section 82.2.3. Toe core

sample collected for physical tes,tiag was placed in a plastic tube for

transportatien to the testing laboratory. All sampling equipment was

decontamina,ted before cel1ecting each saInple, using the proceduees

described in Appendix B, SectiCln 82.1.
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Al.3 SUBSURFACE SOIL SAMP~ING

The main objective of ehe subsul:'f.ace soil investiga,tion was to con

firm the later:al anA ver:tical extent of soil contamination on the. site.

A total of four soil borings wer:e qrilleci for the purpose of collecting

subsurface soil samples. These samples were supplemented by samples

collected during the ins·talla,tion of six shallow and deep monito:ring

wells. The locations of subsurface soil borings and monitoring wells

were determined based' on :the location of exis,ting grQund,..water moni>

toringwells and onsite areas where fill maiterials were knoWll to exist.

Review of· the first q~arte:r hydrogeologic and geochemical :results indi

cated the need for additional bor:ings atW"'·3, W~12 (B,..8), and w-16.

(Agreement on these well locations was obtained from EPA Region X

per.sonnel.) Subsurface soil saJIlples were collected from each of these

new well locations for chemical and physica,J. te~ting. In. summary,

samples for chemical and physical analysis were collected from a total

of 13 soil borings.

AI.3.1 Drilling Procedures

All Subsurface soil borings, except. the basalt well boreholes, we:r,e

advanced using a truck-mounted cable tool drill rig.. The four explQra-

tory sQil borings were advanced thrqlugh th~ fill material and appoxa «

mately 5 to 10 feet intQ' the underlying alluvium. ShallQw well poz::ings

were al.se drilled into the native material below the fill. Deep and

basalt wells were drilled 5 feet intQ the basalt using the cable tool.

Basalt wells were advanced an additional 15 feet into the basalt using a

truck-mounted air rotary drill. ri9. Soil samples f.or analyses were

collected using the Dames & Moore Type (J sampler. Grab samples were

collected while drilling into the basalt. A Dames & MQore geoloCJist

observed the drilling operation., which was performed by a drilling

contractor licensed in tohe State of Oregon. All drill cuttings and

fluids were placed in 55-gallon drums and s,tored on the Gould prQperty.

A-7
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Al.3.2 Sample Recovery

Samples were collected using a Dames & Moore Type U sampler (Fig;ure

Al. 2-2) from depths directly below the tilla:t 5-£00t intervals, and

wheEe drill cuttings indicated, a. change in lithology not noted in the

previous sample core. After sample retrieval, the Type U sampler was

placed on a plastic-covered ta'ble, designa,ted the "dirty" table, and

opened. Using a st.ainless s,teel spoon, samples for chemical, testing

were transferred from the sampler, into a saxnple bottle ta'ken from the

"'clean'" table. Sample bottle caps were checked to ensure the presence

of t'he required polytetrafluoitoethyIene (PTFE:) liner,s,. The cap was then

secured tightly and the bottle was returned to the "clean,1f table.

Soil sampJ.es for physical testing were collected in six l-inc:h

brass rings. These rin9s were placed in a. plastic bag and the' bag was

placed into a sample. tube for storage and, shipment.. Samples collected

for moisture content were placed in glass bottles f,or storage and Ship

ment.

Sample bottles and sample tubes were labeled according to proper

documentation procedures (see AppendixB, Section B2.1) • The samples

for chemical testing were stored in ice chest's cooled bo 4 0 Centigrade

(C') that were located on the "'c'lean" table. The plastic cover on the

"dirty" table was qhanged afber each sample. Sampling equipment wa,s

decontaminated before col1ec,ting each sample (see Appendix B, Section

B2.1> •

Al.4 SEDIMENT SAMPLING

A l4-foot long, flat bottom, aluminum hull boat was used as a

stable work platform for sediment sample collection. The samples were

collected with the Dames & Moore Type U sampler (Figure Al.2-2) modified

to connect to a 3/4,-inch pipe extension. The ori9inal procedure,

forcing a clean 2-inch dial1leter polyvinyl chloride (PVC) pipe into the

sediments, was not succ~ssful.

The sample:zc was lowered tp the sediment surface a,nd driven 6 to 12

inches, depending upon the sediment consistency. The sampler waS driven

A-a
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deeper in soft sediments. The pipe was not sealed at the tepwhile the

sampler was lewered since this bnot necessary with the Type 8 sampler.

The sample was extruded from the s'a:mpler into a clean s,tainless

steel mixing bowl. Exctess, water wa,s I;lrevented frQm entering the bowl.

The sample was then transferred te sample bottles with a stain'less steel

spoon. Apprepriatesamp'le labeling and documentation precedl1'res

described in Appendix 8, Section B2.2 were fellowed. All sampling

equipment was decontaminated before, collectin9 each sample (see Appendix

B, Section B2.l).

AI.5 SURFACE-WATER SAMPLING

All open lake rernna,nt and river surface-,water samples were c,ollec

ted with the aluminum bQat used to sample sedimentos (described above in,

Section A1.4l. If the lake depth ex.ceeded 1.0 feet, depth-stratified

samples of' water were collected at thesurf,ace and near the bottom

<labeled S and !:I, respectively). For depths less than 10 feet, a single

mid-depth location was sampled,. All samples were collectedwi,th a

manual-trip, non-metallic water bottle or a handheld non-meta1lic scoop

bottle. Every effort was made to not disturb the bottom sediment,s,

during $ampling.,

Samples were cellected in appropriate sample bottles, with t,he

specified preservatives when required, and sealed tightly. Headspace in

the sample bettles was minimized and the bottles were labeled and docu

mented as described in Appendix B, Section 82.2. All samples were

stored in ice chests cooled te 4°C and delivered to Laucks Tes,ting

Laboratories for preparation within 24 hours after collection. All

sampling equipment, was decontaminated before collecting each sample

(see Appendix B, Section B2.1).

A-9
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Al,.6 GROUND-WATER SAMPLING

AI.6.1 Well Completion pro.ceoures

The shallow and de~p borehqles! were advanced. with a cable t:eol rig.

The basalt boreholes were advanced by caple t:ool and air rotary drill

ing.. Verticality and trueness were: maintained by use of proper drill

string and drill bit stabilization, and sUitable drilling r,ates' and

pressures. Periodically, verticality and trueness were visually checked

by the d:z;iller in the presence of the Dames & Mooregeelog,is;t observing

the well installation/construction.. Boreholes did not devia,ce from ver

tical by IItClre than. 1 foot per 100 feet of depth., Boreholes did not

deviate from true ( straight) by mOIie than 1/3 of their diameter ever

their depth. Subsurface soil s'amples fot" chemical and physical testing

were collected according to the procedures previously described in

Section Ai. 3.

Fluids from cable tool drilling were limited to clean water from

the onsite city water supply. Fluids from air rotary drilling consisted

of clean air supplied by a pis.ton. pump and forma·:tiort water.

The deepest borehole at each of the new drilling, sites was legged

with a geophysical logging appa,ra,tus <i.ncluding natural gamma, gamma

gamma,and neuuron-neunzonj, These log:s wet"e reviewed with the geolo

gist I s log of the borehole' and the dai ly field reports, to artalyze the

stratigr,apbY of the site. Existing deep monitering wells were a l so sub

jected to geophysical logging wherever feasible.

During deep well ins!tallation, to the tep of the basalt, a bentonite

seal was placed below the lower sand pack to hydraulically isolate the

borehole from the underlying basalt (see' Figure Al.6-1, Typical Well

Cempletion Diagram). 'Bentonite pellets made f~om montmorillonite

without binders were used for seal mate~ial. The bentonite was a.l l.owed

to hydrate to appre~ima'tely 90 pe~cent: of its final volume after place

ment, ana the bor:ehole depth was sounded to assure preper placement ana

hydratien.
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A lewer sand. pack. (1 foet of sand below the screen)' was placed in

the borehole.. After the sand was added, UIeborehele depth was sounded

to ensure proper placement of the lower sand pack. The screen and

casing of deep a·nd basalt well!? cons'lsted, of 4-inch diameter, Schedule

4'0, PVC. 'TIhe screen and casing, of .shallow wells consisted of 2-inch

diameter, Schedule 40 PVC. Gentralizers were used to maintain, an, equ:al

a.nnular space between the boreho·lewall and the casing. T,he length, of

the total assemblage ( scr.een and casing.) was recorded dur::tnq installa

tion. A threaded cap or a slip fit cap was placed at the bettem of the'

screen and fixed to the screen with stainles's steel screws. All PVC

j.oints were wrapped wi,th·PTFE: tape.

To prevent cross-centamina.tion from occurring between the all,'tlvium

and basalt aquifeI:s, the basalt wells were double cased (Figu%'e AI.6-2,

Typical Basalt Well Completion Diagram,). An outer casing of a-inch

(nominal) diameter steel was installed fr.om ground surface to, approxi

mately $-feet below the basalt surface. The annular space outside the

a-inch casing was grouted for 5-feet above and below the basalt contact.

The annular space above the grout seal was backfilled with a. bentonite

slurry. Cen,tralizers were used to maintain an equal annular space

between the borehole and the casing. After the gro,ut had set" a nominal

8-inch borehole was advanced through th~ bottom grout seal and approxi

ma.tely 20 feet into the bas·alt. (Note: Drive samples were not taken

wi thin the basalt.) The 4-inch PVC casing was then ins,talled wi t'hin the

cased bor~hole as previously described.

Where hydrogeologic conditions required the installatien of an

intermediate water level well, a 2~inch diameter intermediate well WaS

installed in the same borehole as the deep well (Figure AI. 6-3, Typical

Multi-Level Well Completion Diagram). A bentonite seal at least lO-feet

thick was used to isolate th~ deep and intermediate well screens. Other

well installation features were the same as previously described.

The sand pack f",r the screened. interval <consisting of sc:reened

interval plus upper and lower sand pacR) was placed in a manner so that

sand was not; deposited Qn the borehole wall in the inte£val where the

A-12
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"'ell ~eal was placed. The sand pack was all.owed to saturate, and the

borehole depth was sounded to assiure proper placement of the top of the

pack. Number 20 Monterey sand,. or the equivalent, waS used. A bentonite

seal was placed a,t the top of the sarrd pack in each well (Figuries A1.6-1

through A-I. 6-3 >• A .minimumsealthicknessiof 5 feet was used. ·Before

the wells wer,e backfilled from the top of the sea.lta the g,round surface

with bentonite slurry pellets., the lower bentonite seal was allowed to

hydrate to 90 percent of its final vol,ume. Bef'ore· the concrete pad!

surface seal was installed, t'he bentonite Slurry' was satwca;ted wi.th

water (city water supply>, rodded,a·rtd allowed to hydrate to 9() percent

of its final volume. A cement surf,ace seal was placed around the well

casing(s> at: each location, and a lockable steel surface casing was

installed to a depth of approximately 2 feet below gr.oundsurf,ace. l\

sloped concrete pad was constructed around the surface casing.

Each monitoring well was developed by air lifting or bailing. In

some wells, a surge block tool was used in conjunction with the above

techniques. Wells were developed until the apparent turbidity stabil

iZed6 Development water from each well was collected in an individual

55-gallon drum.

During thefi·rst sampling round, sand was observed in Well W-IID.

It was determined tha,t the well casing had sepa,rated above the screened

interval. A 3-inch diameter pvc casing, with 1.O-feet of screen, was

placed with~n the well after the sand was removed. A viton Q-ring seal

was used to prevent the sand from entering the new inner casing. The

well was repaired and redeveloped prior to the second sampling round.

In addition, it was observed that full depth was not achievable in well

W-2D • The obstruction appeared to be hard, but an air-lift pipe could

be lowered below the obstruction to faci litate removal of any sand and

silt in the well.' A video eamera was sent down the well in an unsuc

cessful attempt to identify the obstruction.

A-IS
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AI. 6 • 2 Sampling Procedur,es

Ground-water samples were cellec:::,ted,. from the monitoring wells on a

q,ua:rterly basis ever a 9-mon,th period. Prior to sampling, accurate

water-level measurements were, obtaineQ. from eac:::h well using a calibrated

conventional electr.ic water-level meter. Before· sampling, a minimuIn' of

three standing well casing water voluD\es were evacuated from each weld.

The wells were purged using a s,tainless steel <:>r PTFE bailer, an ailC

activated positive displacement pump, a. c:::entrifugal pump, <:>r a stainless

steel PTFE bladder pump. SampLes were collected using the bladder pump,

the positive displacement pump, or the bailers. After purging and

before sample collection, specific condUctance, pH and temperature were

measured to ensure stability. Three to f.ourreplicate pH and conduc

tivity readings were obtained from each. monitoring well before sampling.

All field measurements were recorded immediately on the Held documen

tation forms (Appendix B, SectionB2.2).

During the- first q,uarterly sampling round, all ground-water samples

collected for metals analysis were either field-filtered and then pre

served with acid or sent to the laboratory where they were filtered and

then preserved. Other samples not requiring filtration or preservation

were collected and shipped to the laboratory unfiltered and unpreserved.

During the second and third quarterly sampling zounds , the following

procedures wer,e conducted:

° Two i-liter unfiltered and unpreserved samples were collected

from each well and piezometer. The samples were collected so

that headspace was minimized in the sample bottles. One 250

milliliter (ml) unfiltered sample was collected from each well

and piezometer and preserved witb sulfuric acid. This pre:

served Sample was collected so that no headspace remained in

the sample bottle.

Collected samples were stored in ice chest~ cooled to 4°C and

delivered within 24 hours to Laucks Testing Laboratories fo,r

analysis. Approl1!riate labeling and d<:>cumentation procedures

described in Appendix B, Section B2 .2 were followed. All

A-1.6
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sam.pling equipment ~as decontaminated befot'e collecting ,each

sample (see A.ppendiix ia, Sec,tion B2:.I).

Al.6.3 In-situ p~rmeabilityTests

In-situ field permeabilitytestsiwere conducted on all wells a,t the

site. On all wells except Wells W-llI,W-llD, W-llB,. andW-l2:D, tes,ts

were€onductedby artificially 10weringthe wat.er level through rapid

evacuatioll of t'he wells ~ith a centr,ifugal pump. The wate~ level was

monitored as the aq\1±fer r,ecovered. Due to the depth of water in the

other fbur wells, the centrifugal pump coul.d not effectively be used.

In these four wells', a sealed 20-£oot section of weighted PVC casing was

rapidly lowered into the water. The water level was moni tbred tl,ntil the

aquifer reached 90 percent rec0ve:ry.. A.fter 90pe:rcent recove:ry was

achieved, the PVC casing was removed and the watet level was mQnitbred

during recovery. Rec0rded dana were analyzed in accczdaaee with

t-. ';.\
\.":~:;..,,

t-I ,,-;

~.....-....

Hvorslev time-lag principles (Hvorslev 1951) using a semi-tog plot 0'£

piezometric head versus recovery time. The r,elation for a risinq head

test is:

where

kh == horizontal hydraulic conductivity (centimetecrs per second)
kv =vertical hydraulic conductivity (centimeters per second)
d == diameter of standpipe (€entimeters.)
L == length of sand interval (centimeters)
D == diameter 0f the well bor~ (ceri·timetecrs.).
T == basic time lag (seconds)
m = transfo.rma,tion ratio

Calcula,ted in,-si.tu permeabilities are presented and discussed in Sec

tion 4.0 of the remedial investigation creport.

A-17
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AI.7 AIR MONITORING AND SAMBLING

The ambient air moni.toring program described in t'hil; section con

sists of sampling equipment and. opera,ting p~ece.dures which reflect a

proven record of high quality, accuracy ana reli:ability. All airborne

particulate and lead data wet'e collected using instruments ha·ving a,n EPA

designation as a Reference Me,thod according to Title 40" Code of Federal

Regula-tions, Part S0, Appendices Band G. The samplers were operated

and calibrated in aceezdance with EPA's Ambient Monitoring quidelines

for Pr,evention of Significant Deterioration (PSD), dated November 1980.

Quality assurance functions were. performed using a'S guidelines proce

dures ccncadned in ·Title 4,0 of the Code of Federal Reg-u1ations, Part 5'8,

Appendix B, Quality Assurance Requiremen,ts for PSD Air Monitoring.,

AI.7.l Sampling Equiewent

AI.7.Lt High Volume Air SaIIlp1ers

Instrumentation used for the project consisted of stand'ard high

volume (HIVOL) samplers manufactured by General Metal Works (Model No.

GMWL200:0H) • Manufacturing conformed with the Reference Method for lead

and tot'al suspended particulate contained in Title 40 of the Code of

Federal Regulations, Part 50, Appendix B and Appendix G. The samplers

had the following specifications:

o Measurement Techniq,ue - High velume (EPA Reference Method" 40

CPR 50, Appendices B & G)
o

o

Airflow Rang-e

Calibration Syst'atrl

- 40 to 60 standard cubic feet per minute

- EPA certified flow orifice

The RIVOL sampler operates by drawing air- into a covered housing at

a flowrate of 40 to 60 standard cubiC; feet per minute (SCFM) • Air flows

through the ,system and an 8" x 10· glass fiber filter at a calibrated

flow rilte. Flow controllers were not used to adjus,t flow rates. The

How was measured by a Dixon continuous flow recorder during sampling.

The ins,truments were alse equipped with resettable elapsed time indica

tors to allow for reliable sample s,tart/stop time recording. Figure

Al,.7-1 shows an illus,tratien of the monitor used.

A-.18

SCOEPA00015620



-.- 4~' TO
I FILTER IolEDIA

7~'"

-.l"",""-I"i

.....--.....__1
. .. ., .

-.---.-....,ii.,.

Specifications':
Motor tilP-0.6
Speed - 13,500 R.P.M.
Amperage.- 4.9
Wattage- ....O
Mo. Flow Rate-52 C.F.M.
Min. Flow Rate - 20 C.F·.M.
Power Sour,ce- 115 V, 1 phase,5O Hertz (other electr,lcai
ch.racteristics aYailable on requesl)
Net Weighl - 65 Ibs.
Shipping Weight-SO Ibs.
CompfieswitrllMMty'plOl)OS8d·Federal·Relerence.Method'iCf,T:S.P.

~; .

.....

~j

a':':•......., .," ..

.',

.'

('.'.- ,."
. = . ~.

Fig.,,. 2; 10. High "alumll. Slimp/fir 1ItH1 orilicII unir IIsHmbled lIN calibration with 110l1li
rtlt:11ITJIIr;

Designed lor continuous operation in an all weather enviroo
ment. the Model GMWL·2QOO H is a complete monitoring
station' for the collection of suspended particulate matter
with precise measurement capability. All instr,umentsand
components are mounted within t~e.noditedaluminum
shelter for protection. The hinged roof lacilitates filter
media exchange. '

The Model GMWl·2DOO H is complele with high volume
sampler, •••m'.ss stainless steel Iiller holder, pressure
transducer recorder, 100 charts, cartridge pen point and
9O-volt protective translormer all housed in the aluminum
shelter ready to operate. A seven day regular timer Model
GMW·7Q is included as standard equipment. The timerl
programmer Model GMW·800 is optional.

The sampler is a heavy ~uty I~rbine !Xpe: blbwer with hig'1il
speed motor arranged WIth8 f,xedotlficeon the discharge
end. AJthoughfaetory calibrated against a water rnanorneter,
recalibrationis suggesled to sui' barometricconditibl"lS a'
the site. Air flow is accurately measured by the pressure
transducer which provides a permanent record of every.
sample.

Four bolts, easity acc:e$sible. permit motonemovalfor per·
Iodic:brushreplacemenl. The 9e-volt transformer reduces
the operating voltage to extend brush and.mOlorlile.

'It
f')
o
I...

(OJ

1Il......

NL IND, INC./GoULO, INC.
REMEDIAL INVESTIGATION

tillGH YOLIJME AIR
SAMPLIN.G SYSTEM

.FIG. A 1~1"'1 DAMES & MoeRE
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Al.7.l.2 Meteorological Sensors

A Mechanical Weather Station (MWSl· manufactuzo:ed byMRI Inc. was

installed to provide zo:e~resenta.tive wind da·ta for the study area. 'rhe

MRI Model l,071MWS was instrumented with sensors for wind speed and wind

direction. Sensor elevation was apprC!lJtimately 15 meters (46 feet) above

ground le~el. The MRl unit was capable of 60-day unattended operation.

wind diJ::E!ction, firom 0 through 3;60 degr,ees, was sensed by a ball

bearirtg-mounted balanced single blade aluminum vane with nose damping.

Sensor output was mechanical, recorded on plastic coated,. pressure sen

sitive paper. Specifications for the sensor wer,e as follows:

o

o

o

Starting Threshold: Less than 0.75 miles per hour (mph)

OVerall .Accuracy: + 1 percent full scale

Delay Distance: 8 feet (50 percent recovery)

Damping Ratio: 0.5 to 0.6

(-
Wind speed was measured by a wind run cup an~ometer employing

three 4-1/2-inch diameter conicalalumi.num cups. These cups were placed

directly above the directional vane on the center shaft, allowing the

system to record truly representative data from one point in space.

Sensor output was mechanical, recording art plastic coated, pressure sen

Sitive paper. Average wind speeds were read from the chart graduations

by means of a plastic overlay guide. Specifications for the sensor were

as follows:

o

o

o

o

Starting Threshold; Less than 0.5 mph

Overall Accuracy: + 2 percent

Response Distance: 8 feet (63 percent recovery)

FloW' Per Recording Traverse on Wind Run; 10 miles

••• .-T.

Data for both wind direction and wind speed were simultaneous ly

recorded directly on the same pressur.e-sensitive strip chart contained

wi thin the' watertight weather station unit. The battery-wound spring

recorder drive used precision. escapement timing with a chart speed of

1 centimeter per hour (em/hr) •
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Al.7.2 Syst.em apel:'ating:Methods

AI. 7.2. J. Sa.mpling Schedtil.e

RIvaL samplers we:r:e ope~aited for 24 houxs every sixth day following

EPA's standard monitoring schedule for high volume samplers. The

sampler.s ran from' 7 a .m. to 7 a .•m, (NOte: Since tending each site could

take 10 to 15 minutes, the 7 a.m. start time was nominal. Sta];'t times

for the analyzers in the system were grouped anound 7 a.m.). In addi

tion, sampling was conducted on. a daily basis: when remedialactivi,ties

were occurring en the plant sate, when required py the EPA On-Scene

Coordinator (aSC). or when wind/weather conditions warra'nted. Sample

filters were collected as soon as possible after the end of a sample

run" generally the day following :the run.

Pursuant to Section 2.4.5.2 ef the site protocol document, moni

toring was conducted between April 19,86 and January 1987. At the end of

monitoring, the air quality data obtained was r,eviewed with EPA during

February 1987. Additional monitoring was determined to be unnecessary •.

Al.7.2.2 Filter Handling Procedures

Filter handling proc::edures were as follows:

,0
Befor,e the filters were placed in the RIV'OL on site, they were

conditioned, weighed, numbezed , and placed in 8" X 10" gla,s'sine

envelopes by Laucks Testing Laboratories. The glassine enve

lopes in turn were placed in nZipiock" polyethylene bags to

prevent contamination during shipping and handling. A daea

form was completed by the cmsite system operator and attached

to the polyethylene bag along wi th the relevant data for that

filter (Figure AL 7-2J.

Used filters were returned periodically te the laboratory foI'

analysis wi:th chain-of-custody fbrms accompanying them.

The laboratory ag-ain conditioned and weighed the filters before

slicing a strip from each of the filters for analysis (see

Se~tion A2 .1. 4,) •
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~-------------_......._-
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Nt. IND, INC./GOULI!) • INC.
REMenlAL INVESTIGATION

PARTICULATE SAMPLE
DATA S'HEET

FIGg A1.7-2 DAMES '" MOORE
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AI. 7.2.3 Routine Opel::a,tiOJ;1s

A routine instl::ument check was performed daily during HIVOL opera

tions by the onsite s¥stem operator. A,t eachsta,tfon, visual inspec

tiens were made to det'ect developing or exis,ting equipment problems,

filters were cha,nged, and timers and flows set. The order of visiting

each station s,tayed the same from visit to, visit.

Complete documentation of each station visit, incluging inspections

or any other activity, was recorded ina project logbook. The logbook

was maintained 'by the ansi te system operator and se:rves as a legal

record of all activities involving the monitoring ne~""ork. This docu-

ment forms part of the total record package used to suhstantia,te the

integri.ty of the data collected.

AI.7.2.4 Preventive Maintenance

The preven,tive maintenance procedu,res and schedules used by the

onsite sys,tem operator followed the mam.lfacturer's instructions and

Dames & Moore's experience.

During each 6-dayRIVOL sampler Qperating cycle, the timer date and

time were checked and reset if necessary. Motor brushes were no:rma1ly

replaced eve:ry 12 weeks" however, brush failure did occur on several

eccasdons, The motor was examined when the brushes were replaced,.

Since the monitors were pu,rchasecinew and the program was zeelativelY

short in duration, the mo'l:ors remained in good condition and did not

need replacement.

Al.7.3 Data Processing

Used RIVOL filters, site logs, and, quality assurance documentation

were forwa,rded to the Dames & Moore project Manager in Seattle. Docu

ment'ation was reviewed and discussed by telephone wi th the onsi te sys,tem

operator to correct any appa,rent ins,trument problems.

Filters were delivered periodically to Laucks Testipg Laboratories

for total suspended pa'rticulate ('TSP) and lead analy,sis. Upon receipt
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o~ analysis resul ts f'I.',om the laboratory, TSP and airborne lead con

centrations were calculated, with results expr,essed in micrograms per

Standard cubic meter (\1g/1I13) of air s'ampled. Oa1<:::ulation sheets (Fig,ure

A,L7-1lwere reviewed by the Dames & Mool!'e QA/QC Manager.

Themenitoring netwerlt was operated when onsite activities were

occurring. Ther,efore, the sampling-frequency was greatel!'than the once

every 6-day cycle used by EPA for routine 'ail!' menitol!'ing. For calcu

lating quarterly lead conce~trations, a cellular averaging approach was

used to prevent biasing of the q.ua,rterlyaveraqe. The 6-.da.y time period

(er cell) was centered on the EPA...scheduled monitoring day (fr,om the EPA

National Schedule, see Figiur,e Al •. 7-4) • All monitored dataf:or the 6-daY

period (or cell) we~e averaged. This average value then r,eplaced" .for

calculation purposes only, the actual menitol!'ed value for the EPA

scheduled day.

To aid in interpretation o,f airborne lead data, TSP results for

each filter were calculated as well. All data were reported in summary

form to the EPA in the f,irst monthly progress report follewing receipt

and quality assurance check of the laboratory data. All data reduction

and reporting procedures complied with giuidelines specified in Tj,.,tle 40

of the Code of Federal Regu.lations, Part 58, APt>endices A and a, and

EPA'S QUality Assurance Handbook, Volumes I and II.

Data v.alidation procedures included review and analysis of the

routine equipment checks. TSP and lead concentrations were clAly cal.cu

lated if the sampler operated at least 12 ho,urs. ,(Note: EPA procedures

normally require that data be voided if the high-volume air sampler

operates less than 23 hours. Given the short duratiQfi of air monitoring

system operation, it was requested by Mr. J~on Schweiss of EPA Region X

that data for operating times greater than. 12 hours be ine,luded.) Data

were reviewed for "reasonableness" with outliers identified,. For excun

pIe, lead and TSP data were checked to make sure that lead concentra

tions were always less than the corresponding v.alues for TSP. Invali

da,ted data were voided and flaggeci w,it,h codes identifying the reason ·for

data loss.

~-2.4
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NL/GOULD - Task 7
:U831-34-05

TOT~L SUSPENDED P~RTICULATE/LE~D

CONCENTRATION .,.ORKStifEET

SQlbpleNullIbel"
TotQI Suspended
PQrt.·i~ulQt.e (TSP), .__-----'<ug/aJ)

Tot.Ql LeQd <ug/1IJ3)

CDC Received' ---

PQ,rt.iculq;~e.

Soap!.e
DeltQ Sheet.

Sampler Calibro'tion Date

La:b Report Dixon ·ChQ,1"t.

Tot.ol Fl.! t.el" Residue (&rip)

Total Leed/Filt.er (W1)

"verege Flow Ret.e co>

SQ.pl:er Run Tillie (T)

, <g) ... (9)

_________ (ug)

_____<.1II1n)

_____Cft3/I1inJ

Notes:
--------------_._-------------......--------------------------------'-.-.-'~,,-!---'

,
l.

", ,.....

___.. .._~ ~.--..._.~--~.~._.~~-....-~--~---.--.~~-~~~---_MMM-~*N--.
FQrlbula (0'1" TSP:

Wp---..~._----- ..
CCO-b)/IIIJCTJ

635.314 • 10 .. TSP Cug/..3)

Formula for Tot.al Le.ad:

WI
---- • 35.314 .. Total Lead <.ug/1II3)
[(O-I)/IIJ(TJ

where: _ IIlf slope frolll calibrat.ion'curve (see CQlibrat.ion worksheet)
b .. intercept frOID cal 1b rat.io" curveC see cal 1b T'Clt.ion: worksheet)

Signature

Dat.e

-~-~-----~----

--~~------------~--

Audit.ed by _

(
',<.......r'

Dcat.e . _

Nl IND. INC./GOULD. INC.
REIIEDIAL INVESTIGATION

TQTAL SUSPE'NI:)ED PARTICULATEI
LEAD CONCENTRATION WO:RKSIiJEET

FIGo A1.7-3 DAllES &. MOORE
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A2.0 ANAL,YTICALP·ROCEDURES

The following $ectidns describe the preparation, alldanalytical

methods used to analyze the s~urface debris (batt.ery casings and matte),

surface soil, subsurface soil, sedimen,t, surface,..wa,ter, ground-water,

and air filter samples coll,e<::ted during the NL/Gould remedial .investi

gation. Analytical qualit.y a,ssurance/quality control (QA/QC) procedures

associated with the analyses are deser,ibed in ,AppendixB of this

z;eport.

A2.l SAMPLE PREPARATION

This section describes the pr'eliminary prepara,tion procedures used

for the samples collected during the NL/Gould remedial investigation.

Only those procedures tha,t were non-standard: or not normally I'equired

are discussed,. Normal preparatian methods (1. e., diges,tion, extraction,

etc.) associa,ted with the individual specific analyses are not described.

These standard preparation and analytical method numbers are listed in

Section A2,.2.

A2.1.l Surface Debr,is

Battery casing (BC) samples consisted of nonhomogeneous mixtur'es of

plastic, metallic lead, non-Lead metals, rock and slag. The mixtures

varied from sample to sample. All samples were initially screened and

pieces of plastic (greater than 2 inches in size) and metallic lead and

non,..lead metals (greater than, 1/4-inch in size) were handpicked from the

samples,. The remain.ing samples were homogenized before analysis.

Matte (MT) samples consisted of very hard metallic enunka., These

chunks were ground a,nd broken into finer pieces and homogenized before

analysis.

A2.1. 2 Surface Soils, Sl.lbsurface Soils, and Sediments

There were no preparation procedures used on the surface soil (55),

subsurface soil (SB), and sediment (SD) samples other than the normal

preparations required by the analysis methods •

A--27
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A2.1.3 Surface Water and Ground Water

During the first sampling round, surface-water (SW) and g~ound-water

(GWl samples were eitber tiel.d-filtered and preserv:ed with acid 01:' sen,t

to Mucks Testing Laboratories wbere they were f'ilte1:'ed and preserv:ed

witb aca.d , This r,esulted in dissolv:ed concentrat'ions reported for tbe,

analyses of the samplee. Other samples notrequixingfil,tration or ·pre,...

servation were collected and shipped to the laboratory unf iltered and.

unpreserved.

During the second and third sam~ling r.ounds" two unfiltered and un-

preserved l-lite1:' samples were collected fr:om each welL A 2S0-milli,..

leter total organic carbon (TOC> sam~le preserved with sulfuric acid was

also cellected. Within 24 houxs of collection, the samples were deli

vered te Laucxs where they were prepared for analysis. The Toe sample

was stored as rec:;:eiv:ed by Laucxs until analysis. The unfiltered, uopr-e,..

served samples were prepared as described below.

For samples analyzed for tetal lead, 2'50 ml of the unfiltered and

unpreserved samples was preserv:ed with nitric acid to a pH below 2. The

preserv:ed sample was then digested following the total metals vigorous

digestion procedure outlined in Section 4.1. 3 of the EPA Methods for

Chemical Analysis of Water and Wastes (~PA-600-4-79-20, revised 198.3).

For the samples analyzed fbI:' tot'alrecoverable lead, 2'50 ml of the

unfiltered and unpr,eserv:ed samples was preserved by adding 1.25 !til of

concen,trated nitric acid (5. Oml per liter) to the samples. The pre

serv:ed sample was then digested following the milder total recover,able

metals digestion procedure sutUned in Section 4.1...4 of EPA-600-4-79-20.

Fsr the samplesanaly.zed fsrdissslv:ed lead and other dissolv:ed

metals, 250 ml of the unfiltered . and unpr,eserved samples was filtered

wi t.h a 0.45 micron (um) fil t.er and preserv:ed with nol t.ric acid t.s a pH

below 2. The preserved sample was then digested accsrding to prscedures

outlined in Section 4.1.1. sf EPA-600-4-79-20.

A sufficient volume sf the unfiltered and unpreserved samples was

filtered with a 0.45 um filter and preserv:ed as' r~,uireq for additional

A-28
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surface,..water and ground,...water analyses. Any r,emaining unfiltered and

llnpreserv:ed s'ampl.es we:r<estored at 4°,(: for future possible use.

A2.1.4, Air Filter,s

The air filters were equilibra.ted at cons,tant temperature and

humidity before anal,ysis. }\fter the f'ilters wer,e weighed for, total

suspended particulate ('l'S'P) measurements" a str,ip of the fil,ter waS

taken for total lead analysis and digested. Filter ha·ndling procedures

are described in Section Al.7.2.2.

A2.2 ANALYTICAL AND PHYSICAL T,ESTING: M'ETHODS'

The analytical and physical testing methods used to a'nalyze tl:le

samples collected during the NL!Gould remedial investigation are pre:

sented in Table A2.2-l. In addition, the air filters were analyzed for

total suspended particulate (Title 40 CFR Pa,rt 50, Appendix: B), and

total lead (Title 40 CFR Part 50, Appendix G). Additional analytical

methods (Bench Scale Studies) are described in Section 7.0 of this

report.
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TABLE A2.2-1

ANALYTICAL GRO(J,PS AND PHYSICAL TESTING ME'l'HOOS

Sheet 1 of 2

ANALYTICAL SAMPLE
GROUP TYPE1

A BC,MT,
SS,.SB,SD

TEST
PARAMETER

EE Lead
BE A:rsenic
EE Cadmi~

EE Chromium

TEST METHOD2
(PREP!ANA:I.YS1S)

1310/7420,7421
1310/7060,1061
1310/7130,7131
1310/7190,7191

Bl BC,MT,
SS,SB,SD

(0" ::"~\.

\,.:.::.:•...~

{. .~

\,,: ••• _:» /

B2

Cl

C2

SW,GW,DW

BC,SS
Sa,SD

SW,GW

Lead
pH

Total Lead
Total Recoverable Lead
Dissolved Lead
pH
TOC

Lead
Arsenic
Cadmi.um
Chromi.um
Hexavalent Ch~omium

1l!'on
Zinc
Sulfate
Cation Exchange capacity

Di~solved Lead
Dissolved Ar:senic
Dissolved Cadmium
Dbsolved Chromium
Dissolved Iron
Dissolved Zinc
Dissolved Calcium
Dissolved Magnesium
Dissolved Sodium
Dissolved Potassium
Dissolved Chloride
Dissolved Sulfate
Dissolved Nitz:a,te
Dissolved Total Phosphorus
Alkalinity
Hardness
Specific Conductance

3OS0/7420,7421
1:1 OIW Slurry/9Q40

Sec. 4.L3~/7420,7421
Sec. 4.1. 4

3/742:0
Sec. 401.1 /742\0
NA/150.l
NA/415.2

1050/7420,7421
3050/7060,7'061
30S0/7130,7131
30510/7190,7191
3050/7195,7196,7197
3050/236.1
30S0/79S0,7·9'51
30S0/1on Chromatography
NA/9080,9081

3010,302'0/7420,7421
3010,3020/206.3
3010,302'0/213.1
31010,302,0/218.1
301.0,3020/236.1
3010,3020/289.1
3010,3020/21S.1
3010,3020/242.1
31nO,3020/273.1
3010,3020/258.1
NA/325.3, SM/429 (IC)
NA/375.4, SM/429 (IC)
NA/353.2, SM/429 <IC)
NA/36S.2
NA/31,Q .1
NA/130.2
NA/120.1
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TABLE A2.2-1 (Concluded)

Sheet 2 of 2

ANALYTICAL
GROUP

n

SAMPLE
TYPE1

SS,SB,SD

TEST
P.ARAMETE~

Grain Size
Moisture Content
aulk oens:i:ty
Attetberg Limits
Permeability Constant Head

TESTMETH002
(PREP/ANM.YSIS)

ASTM-422-63
ASTM,-D15'57-78
ASTM 01557-78
ASTM-D423-66, -0424-59
ASTM-D2434-68

(1) BC - Batte:ty Casing
GW - Ground Water
MT - Matte

(2),. Method numbers from: .

SB - Subsurface Soil
51!) - Sediment
SS - Surface Soil,
SW - Surface Water

(Al Test Methods for Evaluating Solid Waste, Physical/Chemical Methods~

U.S. EPA~ SW-846; 1982.

(B) Method for Chemical Analysis of Water and Wastes; Environmental
Monitoring and Support Laboratory, Office of Research and Development,
0.8. EPA; March 1983.

(C) AJnerican Society for Test'inq and Materials (ASTM) Part 19 : Soils and
Rock, Building Stones, 1984.

(3) Sections on pages Metals-5.,6 and 7 9£ EPA'S Method for Chemical Analysis
of Water and Wastes U98.J), ci,ted above as Footnote 2(·B}.

SCOEPA00015633



", ..~

~~..
.!i~
P
!
j

SCOEPA00015634



\ ..

.",

APP£NID1X B

QUALITY ASSURANCE/QUALITY CUNTROL PROGR'AM

SCOEPA00015635



APPENDIX B

T~LEOF CONTENTS

Section Page

QUALITY ASSURANCE/QUALITY. CONTROL PROGRAM•••••••••••••••'......... B-1

81. a IWTR00UCT1ION e ' ' .. ~ .. ~ It ' • '" .,.' : ••' , ' .. .. • .. -B-1

Bl.l PU.RP0SE~ e .•' ' ' .. iio ' ' ' ' 0 '.' .. e ' .' ii, • • .. .. B-1
Bl. 2' SCOPE'., .. oil oil, ' e," ' ' '. oR -0 ClO, .. .. .. .. .. B-1

82.0 FIELD QUALITY ASSURANCE/QUALITY CONTROL METHODS •••••••••••• B-2

B2.1DECONTAMINATION PROCEDURES ••••••••••••••••••••••••••• B-2

( ...

B2.2

B2.1.1
B2.1.2
B2.1.3
B2.L4
B2.1.5

SAMPLE

B2.2.1
B2.2.2
B2.2.3
B2.2.4
B2.2.5
B2.2.6

Surface Debris Sampling ••••••••••••••••••,••••
Surface and Subsurface Soil S'aIfipling•••••••••
Sed:iment Sampling ,.. ' '" - '" ••••
Surf'ace-Water Sampli ng. • • • • • • • • • • • • • • • • ••••••
Gr,ound-Water S'ampling•••••••••••••••••• '••••••

CUSTODY ' ' ' •••' '" '. 0 0 .' '•••

Recordk'eepi.ng ' ' ' '" 00 ~, 0 ..

Sample DOcUIllentation••••••••••,••,••••••••..•••
~a'in-of'-:eusto4Y..... '•••••'•••• 0 • '.' •••••' • iii •••• G •

Documentation of Requested Analyses ••••••..••
Documentation of Sample Shipment •••••••..••••
Sample Storage and Shipment ••••••••••••.•••••

B..2
B.. 3
B.. 3
B-3
8-4

B,..4

8-4
B:-5
B"-11
B"-11

B""'14'
B,..14

B2.3 FTELD QUALITY ASSURANCE/QUALITY CONTROL AUDIT
PROCEDURES',. ,••• '••••••••••••' ' .: • .. • • •• • • •• • .. • • • 'B-l,6

B2.3.1 Field Operations Review Audit Procedures and
Result's ••• ~ •••'......' .. .. .. • .. .. • .. • .. .. .. • • • • .. . • .. • • • • B-16,

B2.1.2 Field QA/QC Sample Procedures and Results •.•. B-21

B2.3.2.1
82.3.2.2

Decontamination Blank Samples .•••••
Field Duplicate Samples •••.•,•••••••

B-22
8-22

B3• 0 AIR MONITORING PROGRAM., •••••••••••••••••.••••••••••••••••••, B-28

B3 .1. PROCUREM.EN'T CONTROL , 0. ••••0 •••• ' ' '•••••

B·3.2 DOC~ATION ••••••••••••••••'••••••••••••'••••••••••••
83.3 CAL:IBRATIONS ~ ., .' ' .
B3.4 PRECrSION CH!ECKS '.' ~ ••' ' .
B3 .5 AUDITS ~ ' ,••' .. ~' ' ' .

B,..28
S,-2B
B-3'O
B"-37
B-37

B3.5.l Flow Audits,.. ••..•••••••••••••••••••••••••••••. 8'-44
B3..5.2 Analytical Audi,ts............................ B..44

SCOEPA00015636



TABLE OF CONTENTS (Continued)

Section

84.0 LABORATORY QUALITY CONTROL!QUALJ:TY ASSURANCE METHODS ••••••• 8-51

84.1 SAMPLE LOGGING AND HANDLING ••••••••••••• ,. • • • •• •• •• • • • • 8-51
B'4.2 DATA REPORTING •••••,••,. o, •••••••••• '.' •••' ••••••••' ••••••• "' 8-52
B4.3 ANALYTICAL LABORATOR"l QA/QC ANALySES ••••••••••••••••• 8-53

84.3.1
84.3.2
84.3.3
84.3.4
84.3.5
84.3.6

Methsd BlankAo.alyses., •••••••••••••,•••,•••••••
Ma'trix Spike!Ma,trix Spike Duplicate Analyses
R~plicateAnalyseso til •• 0)" 6- ,Do •• eo.' ..... • ' •

Standard Reference Material Analyses ••••••,•••
calibra,tien Results ••'•••••'••••••••'•••'••••••••
Sample Holding 'Times •••••••••••••'••'••••••,••••

B-53
8,..54
8-58
8,-!i9
8-5:9
8-60

B4.4 PfiYSICAL TESTING LABORATORY QA/QC METHODS•••••••••••• 8,..60

8'5 • 0 DATA MANAGEMENT P,ROc:EDURES.. ••,....... ••,•••••••,•••••' ••• _. • • • • 8-62

SCOEPA00015637



Table

A:PPENDIX B

LIST OF TABLES

82.3-1
82.3..2
B3.4..1

83.4-2
83.5-1
B3.5-2
83.5-3
B3.5-4
83.5-5
B3.5-6
B3.5-7
B4.3-1
B4.3-2

B4.3..3
84.3-4

B4.3-5

Figure

82.2-1
B2.2-2
82.2-3
82.2-4
82.2-5
B2.2-6
82.2-7
82.3-1
83.2:-1
B3.3-1
B3.3-2
B3.3-3
B3.3-4

Decontamination Blank Analysis Results ••••••••••••••••••
Decont<lllli.nation 8lank Results S\lI1Il1lary •••••••••••••••••••
Pr,ecision Control Statis,tics, Total Suspended,

Earticu'late ••• e 0 0 ~ it Ii it, •• ' I••,.' Q e . ' ' ..

Precision Control Statistics, Total Airborne Lead•••••••
Hivol Sampler Audit/Calibration Data., ••••••••••••••.••••
Blank Sample Results ••••••••••• '•••••••••••.•••-••••••.••••
Spike' Sample. Resultis 6'" '0 D .....' q. .' .......'.' .. e 0'.'" .' ". CI , ' ..

EPAAuditSampJ.E!~ ~e'sul~s' .. ii .. it ~ ~ ~;.' .' ' ' .. 0, D' ..

Sample Reanalysis Re-sults ••••••••••••••••••,••••••••'•••••
Matrix Spike/Matrix S.pi~e Dupli:.cate Results •••••••••••••
Replicate Analysis Results ••••••••••,••••••••,••••••••••••
Data Flagged Due to Method Blank Results •••••••••••..••.
Data Flagged Due to Matr,ix, Spike/Matrix Spike

Duplica''te Results , '!l' ' D .. ., '.' ..

Data Flagged Due to Replicate, Analysis Results ••••••••••
Data Flagged Due to Standard Reference Material

Ana.lys'isResu.'lts • ' ' .. e,,, D' .

Data Flagged Due to Exceeded Holding Timel3 ••••••••••••••

LIST OF FIGURES

Examples of Sample Labels •••••••••••••••••••••••••••••••
Field Record of Water S'amples •••••••••••••••••••••••••••
Field Record of Soil Samples •••••••••••••••••••••.••.•••
Field, Memorandunt, Form., , '•••••' '•••' .' ' '
Cha.1·n-of-C'us·tody Reeord ' ' ~ '.' .' '. ~

.Analyt.ica!l Requ'est Form•••••, ~, , ' ..
S-am.pIe S'h'!pme.n-t Log .... ".......................................................... ..
Field Surveillance Checklist ••••••••••••••••••••••,••••••
High-volume Air Sampler Calibration Worksheet•••••••••••
Audit/Calibration of Hivol Sampler S-1. •••••••••••••••••
Audit/Calibration of Hivol Sampler S-lA•••••••••••••••••
Audit/Calibration of Hivol Sampler S-2~ •••••••••••••••••
Audit/Calibration of Hivol Sampler S-3 ••••••••••••••••••

8-23
8-26

B-38
B-41
B...39
B--4'5
8-4'5
B-46
B-47
B-49
B-'5'0
a-55

8-5'4
B-58

8-59
B-61

B-7
B-8
8-9
B-IO
8-12
8-13
B-15
B-17
8-29
B-40
B-41
8-4.2
8-43

SCOEPA00015638



AP'PENDIX 8

QUALITY ASSURANCE!QU~JTY ~ONTROL FROG~

Bl.0 INTR0DUCTION

Bl.l PURPOSE

The purpose of the Quality Assura,nce!Quality Control (QA!QC) Pro

gram was: (lJ to provide the' mecha,misms for on-going control o,f data

quality: (,2> to evaluate data quality in terms of precision, accuracy

and' data capture (recovery): and, (. 3) to pr,ovide usable" qualitative end

q;uantitative data for analySis and decision-making.

Bl.2 SCOPE

The following sections describe the methods and results of the

QA!QC procedures utilized to enhance data quality during the NL!Gould

r'emedial illvestigation,. The QA!QC procedures used during field investi

gations, laboratory analysis, and data managE!Illent are pr,esented in

Sections B2.0, B4. 0 , and B5 .0, respectively • Field QA!QC methods

include sampling equipment decontamination, sample custody and field

audit procedures. Labora,tory QA!QC methods include sample logging and

handlin-q, instrument calibration, QA!QC sample analyses (method blank,

mat:dx spike, duplicate and reference material analyses) and data

reporting procedures. Data management methods included data entry,

database management and error checking procedures.

The QA!QC methods and results for the air monitoring program. are

presented separately in Section B3.0. Included in this section are the

calibration, flow audit and analytical audit procedures. The analytic:al

audit sample (blank, duplicate a,nd spike) analysis results are presented

along with EPA audit sample analysis results.

B--1
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B2.0 FIELD QUALITY ASSeRANCE/QUALITY CONTROL METHODS

The £Cl11owing SU'1:)se~tions ,jescribe the field QA/QC methods used

during the NL/Gould remedial investiga·t,iop.. Sampling equipmen,t decon'

tamination, sample custody and field audit procedures acre presen.ted. IE.

addi.tion, the field audit (decon,tamination blank and dllplicate) sampJ..e

analysis results are presented.

B2.1 DECONTAMINATION PROCEDURES

This section describes the deccmtamination procedures, used during

field investigations at the site. The decol1ltaminatiol1 procedures for

sur,face· debris, ·surface and. subsurface soil, sediment, surface-water and

ground-water sampling are presented. These pr.ocedures were designed and

implemented to minimize the potential for' cross-contamination' between

samples collected at the same s'ample location and between different

samplin.g locations. The sampling procedures are presented in Appendix A.

B2.1.l Surface Debris Sampling

The decontamination proceduresl1sed during surface debris sampling

involved washing the backhoe bucket and any sampling equipment between

sample collections at different locations. The backhoe bucket and

sampling equipment were not decont~inated between sample COllections at

the same location. IDtiring the test pit program, the backhoe bucket was

only washed at the end of the sampling prog·rant.

The backhoe bucket was steam cleaned/pressur,e washed with tap water

and partially dried before sampl.e co,l1ection at a new location. When

other sampling equipment (such as s,tainless steel sample scoops) was

used to transfer surface debris from the backhoe bucket to the sample

containers, the equipmen·t was washed with an A1.conox detergent solution

followed by a di,Stilled water rinse., a dilute hydr.ochloric (HCl> acid

wash, a dilute methanol wash, and finally, two deionized water rinses.

The dilute acid and methanol decsntaminati.on wash liquids were stored in

5~5-gallon drums on the Gould propert.y. Acidic decontamination walsh

liquids were neutralized with base and stored separately from the metha~

nolwash liquids.
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B2.l.2 Surf(ice <i'nd Subsurface Soil Sampling:

The decontamination procedures used during surface and subsurface'

soil sampling involved washing the sampl;ing equipment before collecting

each sample. The surface soil sampling equipment was only washed

between sample loca,tioo.s since the Sample collected at each loca1tion was

a composite sample and washin~ between samples at each location was not

necessary. The subsurface sampling equipment was washed befor·e collect

ing each sample.

The Dames & Moore Type U sampler (Figure AI. 2-2), stainless siteel

rings, spoons, scoops, kn'ives and mixing powls were all washed with the

Alconox, dilute acid, dilute methanol and deionized wa,ter decontami

nation sequence described above. The pick and Shovel used in the sur

face soil sampling were steam cleaned/pres'sure wa,shed with tap water

between sampling locations. All dOWl1-h()le drilling .and sampling equip

ment used for collecting subsurface soil samples was steam

cleaned/pressure washed between Sampling locations. Decontamination

wash liquids were collected and stored as described in Section B2.1.1.

B2.1. 3 Sediment Sampling

The sediment sampling equipment was decontaminated with the wash

sequence described above. The Type U sampler and the stainless steel

Spoons and bowls were washed between sample locations. Decontamination

wa'sh liquids were collected and stored as described above.

B2•L 4 Surface-Water Sampling

The surface-water sampling equipment was decontaminated with a wash

sequence similar to the one described above, except that the Alconox

wash was not used. The manual-trip, non-metallic water bottle and the

handheld non-metallic s¢oop bottle were washed between sample locations.

Decontamination wash liquids were collected and stored as described

above.

B-3
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82.1.5 Ground-Water Sampling

The ground-water sampling equipment was decortt'aIIlinated with a. wash

sequence similar to the onedesct'ibecl fer surface,-water sampling, except

that tap water was used instead of deion'ized water for the first of t'he

final rinses • The internal surf'a:ces oithe. blaclder pumps, the pos.i, tive

displacement pump and the centri~ugalpump were all decontamina;ted in

plastic tubes or buckets containing the decontaminatien wash liquids.

The exterior surfaces of the pumps wer,e steagl cleaned/pressure wa'shed

and/or rinsed. with deionized water. The tubing used for the bladder and

centrifugal pumps were similarly decontaminated,. The tubing (pipe) used

with the posi.tive displacement pump was steam cleaned/pressure washed

wi,th tap water. Sampling equipment was decontaminated between use at

each well. Decontamination wash liquids were collected and stored as

described. above.

82.2 SAMPLE CUSTODY

Sample custody procedures used during the field investigation's we,re

based on EPA guidelines. The procedures include general recordkeeping~,

sample documentaticlD, chain-of--custody documentatien, documentation of

requested analyses, documentation of sample shipment, and sample s,torage

and Shipment procedures. These procedures were designed and i:mplemented

to verify that samples were labeled" documented, handled and fracked

correctly, thereby maintaining sample integrity.

82.2.1 Recordkeeping

All project documents generated dur,ing the I'emedial investigation

were accounted for through accurate and complete recordkeeping. These

documents LncLuded log-beoks, field data records, correspendence, pho

tograpnic prints and graphs.

All documents, such as field logbooks, field data recerds, and

chain-of-cus,tody records, wer.e theresponsiblity of the Field Super

visor. The Field Supervisor was responsible for maintaining and distri

buting the documents to the appropriate persennel. Project logboeks

were assigned to key indivi.dualswho had specific task: responsibilities.

All pertinent infermation was recorded during the pr:oject.

8-4
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Logbook entries were dated, legible a'nd contained accurace docu

mentat,ion of an individual's project activi,ties. Entries made by indi

vidllalsother· tha'n. the pez-sen to whom the logbook was a'ssigned wer-e

dated, and signed by the indfvidual ma'king the entry.

Field data.. recor-ds (in the fiarm of individu'al sheets or bound log

books ). were maintained for each task and the project jOQ n\UIlber was

recorded on each page. All in~situ measurements and field observations

were recorded with pertinent information necessary to recons,truet

sampling oper:ations. Each d""y' s field data tiecordS we:re dated and

signed by aU individuals making entries. The Fie,ld Supervisal" and the'

field team were responsible for making sure that field data records were

completed during monitoring act.ivities and were stor,edsafely to avoid

possible tampering. Any last, damaged or .voided; records wer:e reported

to the Field Supervisor.

After t'he field team comp1~ted i,ts work for a particular task, all

documentsgenera,ted during the task were assembled in the field file.

The Field Supervisor was responsible for assuring that eollection,

assembly, and inventory of all doeU1'll.ents relative to a particular task

occurred at the time the prQject Qbjectives were cQll\pleted. Any r,ecords

leaving the file after this time were signed out.

When slides or photographs were taken, they we,re nwnbered to

correspond to le<1book entrles. The name of the photogr,apher, date,

time, site location, and site description were entered sequentially in

the logbook as photos were taken. Data packs were used on cameras to

cross-refer,ence logboOk entries. Chain-of-custody procedures depended

upon the type Gf film and film processing required. Once developed, the

slides Gr photographic prints were numbered to correspond tG the logbook

descriptions.

82.2.2 Sample Documentation

The Field Supervisor was responsible for adhering to proper custody

and docUIIlentation practices during all field operations. The p:dmary

mechanism for making sure that all the necessary information was

8-5
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rec:orded for eac:hsample or measueemene wast'he exten'sive use' of field

data, and sample c:ustody fQrIfis. Whe follQwing f:o~s were used to iden

tify and record sampling meehods, field conditions" and other pertinent

information:

o

o

o

o

Sample labels fQr both water and soil samp,les (Ffgu:re B2. 2-1);

Field Record of Water Samples fFigureB2. 2-2 ) .~

Field RecQ~d of Soil San1ples (Figiure a2. 2-3): and

Field Memoranda fFigureB2. 2-4·) •

All sample containers were la'beled with the fQllQwing infQrmat'ion.:

1) sample number; 2) sample type ~ 3} depth~ 4) name of collector; 5}

date and time of collection; 6) sample 10ca,t10n: and 7) genet"al remarks.

All sampling prQcedu,res, measurements, and observatiens were recorded on

field sample rec:ords and neld meDloranda which were kept in afield,

noteboQk. The following infQrtnation was documented:

o

o

o

o

o

o

o

o

o

Facility site llame, sample point identification number, and

other pertinent identifiers~

Depth to groundwater or soil depth;

Date and elapsed time fl:'om sample start to s'aznple finish~,

Sampling method,..-bailer, positive placement, or submersible

pump~

Field test results,' including pH, temperature, and specific

conduc:tance:

Type Qf saznple and necessary treatment (e.•g., no headspace);

Field Qbservations (e.g., weather and well condition)~

Appear,ance Qf sample ( i.e. , color, turbidity, sediment, or oil

on surface); and

Sampler's identity and B'ig,nat~re, and other personnel present.

AIL field rec:ord entries were dene in ink with no erasures. l'f mis,takes

were made, a strike thrQughout the incorrect entry was made and a new

entry was noted.
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SOIL SAMPLE

cnent ....... ~ _

Sample~ ~__ Dept:h _-----

Date Ti'me By _

Remarks .......__~ ~ _

WATER SAMPLE
Client _

Sample _

Date Ti:me Collected by _

R.emarks _

NL IND, INC./GOULD. iNC.
REMEDIAL INVESTIGATION

EXAMPLES OF SAMPLE "'"BELS

FIG. 82.•2-1, DAMES & MOORE
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FIELD RECORD QF wATER SAMPLE
WELL OR SAMPLE NO..lID JQB NUMBER: _

DEPTH OF WELL ....----__--......... CUE,NT: _

___DIAMETER CASING LOCAHON: ----------
WELL ELEVATION: SAMPLED BY: __

PERFORATED INTERVAL TCl ..................__

METHOD OF EVACUAnON

WATER LEVEL GALLONS REHeVED DURING EVACU-
DATE TIME BEFORE EVACUA'fI.ON AnON OR PRIOR TO SAMPLING

"

METHOD OF SAI-IPLING _

DATE OF SAMPLE TIME -------

DEPTH OF SAMPLE DOMEsnCWELL TANK _,_YES _NO

CONTAINER TYPES (VOLUME) ANALYSIS TEMP. _

CONDUCTIVITY.....__--------

pH _

APPEARANCE QF SAMPLE

COMMENTS;
-----------------------------~---

NL IND, INC.lGOULO, INC.
REMED,IAL INVeSTIGAT10N

FIELD RECORD (l),f WATER' S'AMPlES

FIG.B~.2-2 DAMES &, MOORE
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11831-034

FIELD RECORD

SOIL SAMPLES

Page __.of _

JOB NUMBER: -,..- _
CllENT:LOCATION':"':"'"·-----~--~~--------
SAMPL ED BY: ~_~~___,_-------

DATE: ._~--~_:__---__-

SAf.lPLING MeTHOD:

..... Zc; :!! ..-. m -
OJ

,..
liZ

J'}'
0 0
:u E-

I\) m m-
I (') UZ
~ 0 ;(")

:D ,.~

Q -i C)
0 <0

""
m ... C

e CI) or-,. ...
0 -0'

I: e·m ,...
CI)

CD :i z.. )- '0 o
J: z .

f: 'Vg ,...
m

:D (I)
m

BORING SAMPLE DATE/ DESCRIPTlON/ CONTAINER TYPE COMMENTS
NO. NO. /ID TIME LOCATION DEPTH CLASS I FlCATlON AND STORAGE pH (i .e. WEATH~R)

,
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FIELD MEMOR.ANDtlM

INFO'

\
'- .I

To: File:

X~ReI:

O"le: -

Reply Required B",

S"bje<:l:

aeferenee<s):

ROUTI:\(;

N,L. IND, I.NC./GOULD" INC~
REMEDIAL INVeSTIGATION

FIELD MEMORANDllJM FORM

FIG.. 82.2-4 DAMES & MOORE
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82.2.• 3 Ch~in-of-cu.stody

After each. sample was cOllected, a chain....of-custedy recerd was

completed. (Figure 82. 2~5) • Separate chain,...of-custedy records were cern

pleted for each s'ample des,t·j.nat;ien (e.• g., labora.tory or onsite sterage).

After transfer of sample possessiotlto subsequent custodia,ns, the chain

ef-custody ~ecord was signed by the per-son taking cus,tody of t:he sample

container. After t'eceipt of samples at the laborCltory, tlle shipping

container seal was broken., The condition of the samples was recorded by

the receiver • Thechain-of....custody proced.ures documented all sample

transaetionsfrom collection through analysis. Chain-oi-custody records

were included in the analytical report pr.epared by the laberat.ory, and

are presented with the data i.n theNL/Gould RI Report t.abora.tory Data

Supplement.

The first two pages of t'he chain-ef-custody form (white and canary

or blue -colors) traveled with the Samples through transportation and

analysis. A completed form was returned to Dames & Moore with the

results .fr:emthe analytical l,aboratory. One page was sent fr.om the

field to the central job files in Dames s Moore's Seattle office a's

notification of sample shipment, and one copy was retained by the

sampler and subsequently filed at Dames & Moore's Portland office.

82.2.4 Documentation of Requested Analyses

An analytical request fom (Figure 82.2-6) was completed and accom,...

panied the chain-oi-custody record with each sample Shipment to the

testing laboratories. A duplicate copy was sent to Dames & Moore's

Seattle office with the chain-of-custody record copy. The. analytical

groups lis,ted on thisfQrm are described in Appendix A., Secti·Qn A2. 0 .

B=11
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QlAIN OF CUSTODY REC()~

GENERATO~ INfORMATION

JOB NOo _

SAMPLE INFORMATION

No.

FacUlty' ~

Address _ ...... ......__

Telephone .:.<_....)~. ....... _

COLLECTOR INFORMATION

Collected by _

Address

Telephone ...:,<_....:.. _

TYP~: OA'TE "Iio1E

Suspected. \laste Con~tLtuent~ ...... _

Field €anditions/Remarlts _................_-------------------_........_-

SAMPLE ALLOCATION

Nai:le _

Address ...... _

__saep.le r(!cei ved intac,t

sample received damAged, or mi.~>;'ing

--(del';(O,ribe on back)

Telephone ..:.(_.....:.. ~----

(Signature) (Datp.)

QRAINOF POSSESSION

ReUnquished by:
(Signature)

L

2.

J.

4.

Date Tilile Rece lved by:
(~lgnatur<!)

Date Timf'

:i
.' ..

f')

o
I....

f')
CD...
~

Dis tl:"il~utf.on

Whlte-w!shipoent-for cons.t gnee files
Blue-..J/shlpment-forward to Dame.s & Moore
Attn: ------------------

Pink-with ro!,port
Goldenrod-Oaces & '1oor~ - Joh f H e

NL IND, INC./GOUL,D. INC.
REMEDIAl INVESTIGATION

CffAIN OF COSTOOY' RECORD

~FUGo B2 ..2'-5 ' DAMES It MOaRE
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:11831-034

!~---:-..s,

\

Analytical Request Form
Job No._~~~~-----_
Date __~ ~~_~ _
BY _

Sample Sample Colle~tlon Collection Analytical OrolJP(2)
Special Inattuctlon8Sample Number Type (1) Depth Date Time 11 81 82 C.l C2 C3 0 E F Hold

_.

'11j :z- rC). » -'OJ Z :liZ
1\;)' :> me. ,..

1:-I\)

~I m-
0) - ClZ

n ;0
)10 ,..",.. ....

iCi)
:D <0m me

0
0 !l,rc

~ m SOI: co ,...m ~ j-t/)

to
"11 0 2
0 zO
:D

.
I:
0 ~

e
:D
m

(1) BC - Balter~CaalnQ
.... T - .... elle

SB - Subeurf,ace Soli

so - Sedlmenl
n,w - n ..nllntt W~"~"

SW - Surface Waler
OW - Decon Waler

(2) See Attached Table
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B2. 2.5 Documentation at S9JI\ple Shipmen,t

A sample shipment log (Figure B2.2-7) waS completed at the end of

each day. This form tracked. the sample through collection, stoICageand

shipment to the testing laboratories. It also pl:ovideda check system

to, ver.ify that chain-of-custody and analytical request. forms were

completed and sent with the samples. Gne co:py of the sample shipment

log wa's sent to Dames & Moore I s Seattle office as notif.ication of the

Shipment. One cQPY r~mainedwith the field records.

B2.2.6 Sample Storaqeand Shipment

samples were stored on site in ice-filled coolers or in onsite

refrigerators. Chain-of-custody records accompanied all samples through

shipment.

Soil and water samples collected for chemical testing were delivered

to Laucks Testing Laboratories, Inc. in Seattle, Washington. S'amples

for physical testing wex:e delivered to Pacific Tes.ting Laboratories in

Seattle, Washington. Ground-water and surface-water samples were deliv

ered to Laucks within 24 hours. They wel:e shipped as environmental

samples were shipped in accordance with the Department of Transportation

(DOT) standard requirements for packages, as specif.ied in 49 CFR 173.24,

or in aeeozdance with 49 CFR 173.6 if samples were shipped by air •

Individual sample containers wex:e packed to ~revent breakage and

transported in a sealed ice ehese or other suitable container. Care was

taken to secure the drainage hole at the bottom of the cooler in case of

sample container leakage.

A label containing Dames & Moore I s name and address was placed on

the container. Glass bottles were separated in the shipping container

by cushioning (i.e., Styrofoam or absorbent matel:ial) to prevent break

age and plastic cont'ainers were protected from punctures. Ice was

placed in the coolers in separate plastic bags and sealed, or in 1arge

mouthed cubic containers with lids.
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A sealed envelope containing the chain-of-cus,tody recordCFig,ure

B2. 2-5) and analytical request form CFigur,e B2,.2-fi) was enclosed in a

plastic bag and placed in the cooler. Signed. and dated EPA chain-of

cus,tody seals were plac;::ed on all coolers prior t.oshi~ment.

B2.3 FIELD QUALI~Y ASSURANCE/QUALITY CONTROL AUDIT PROCEDURES

QA/QC audit procedures. used durinq the field inves,tigatic:ms

included review audits of field operations, and collection of decon

tamination blank and duplicate QA/QC samples for laboratory analy:sis.

The results of the review a.udits and the QA/~C sample analyses are pre

sented below, along wi,th adiscussiono,f the ef·:fect these results have

on data quality.

B2.3.1 Field Operations Review Audit Procedures and Results

The field operations ~~view audit :was conducted to verify that

the field methods and sampling procedu.r.es detailed in the original and

r~"ised Work Plan documents (Work Piall and Quality Assurance Project

Plan) were followed. To maximize the objectiveness of the audit, the

audit was performed by Dames & Moore personnel independent of the

sampling team. The person who performed the audit was fUlly knowledge:

able of the Work Plan procedures and had previous experience wi,th the

types of procedures subjected to the audi,t. The field procedures audited

included soil boring, subsurface soil sampling, ground-water well

installation, ground-water sampling, surface-water sampling and sediment

sampling procedures.

The audits were conducted using Field Surveillance Check;List forms

compiled from· the procedures detailed in the Work Plan documents. The

checklist questions covered all aspects of the pJ;ocedures under cen

sideratien. An example of the Checklists, showing ground-water sampling

audit questie~s, is presented in Figure B2.3-1.

Field a'udits were conducted during thefirs·t and second sampling

rounds. The firs,t-round audits were conducted in August 1986 and the

second-round a,ud·its were conducted in December 198'6 •
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SHEB'l' 1 OP «
Re:vi:aed 12/86

DAMBS , MOORS

for

NL-Gould Site
Portland, OR

Remedial Investigation

Surveillance conducted for: Ground Water samplinq

Surveillance CQnducted by:

Date of surveillance:

D&MsampliDq team members:

Revie'd:5,:

PH -- Date, _

PI Date. _

QAM Date. _

NL INO. INCJGOULD. INC.
REMEDIAL INVESTIGATION

FIElO St!JR,VElllANCECHECKUST
S'HEET 1 O'F 4

FIG. 82.3-1 DAMES &: MOORE,
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QO!STIiOH

SAMPLING LOCATION AND MB'l'BOOS

1. Which well wasselect.edfor surveillatlce?

2. Was an accurate water level measurement lDll~e'

before pw:;g,ing .,tb~ well?

3. Were a adnimum of 3 standing wells casing
water volumes evacuated frOlll the wells using
a PTPB bailer or positive. displacement PTFB
and. stainle~s steel pUlllp before sampling?

4. Were specific conduCtance,pB,. and temperature
measured to ensure, that they have stabilized?

s. After stabilization" were 4 replicate samples'
of specific conductance, pB, and temperature
obtained before sampling?

6. Were all purged wat.ers coilected in barrels
and stored onsite?

7. Were the two,. I-liter unfiltered and unpreserved
samples collected so ~t no head space remained?

8 • Were the 250 III unfiltered samples preserved
with sulfuric acid and collected so that no
bead space remained?

9. Were the collected samples sealed?

10. Was II. sample label affixed. to each sample jar and
did it contain the following information;:
boring/well number, sample number, depth,.
date, collector name, owner. sample location.
sampling time?

11. Were clean polyethylene gloves worn during sample
handling to avoid cr.oss contamina·tion?

Reviews:

SBEB'f 2 OP 4

PM Date__~_

PI _____ Date _

QAM Date. _

N'L IND. INC./G·OULD. INC.
REMEDIAL INVESTIGATION

FIELD SURVEILLANCE CHECKLIST
SHEET 2 OF 4

"FIG. 82.3"=1 DAMES & MOORE
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QUES!ION

SAMPLING LOCA'l'IOH AND MBTBODS

12. Was the t.ype of lab analysis iJid1cat.ed
clearly:
(a) On Pield Record sbeet?
(b) On Analytical Request Porm?
(c) Otber?"... _

13. Was ~e seaied sample stored on ice in a por
table ice chest?

14. If the above saapling' methOdS '-'ere I20t
feasible, what were the probl~ encountered
and how were they solved?
Problem: _

Remedy: _

15 • Were samples shipped t.o the bb on the day of
collection?

16. Was a Pie1d Record COIIIpletedfor the sample?

17. Were samples transferred to freezer or refri
quator?

18. Were samples shipped to lab?

19. Was the Chain.-of-Custody Record cOlllplet.ed for
the sample before releasing' for storage/transport?'

20. Did the Chain.-of-Custody Record remain ",ith the
sample?

21. Was the Sample Shipping' Porm completed after sample
was released?

22,. Were all entries on all forms made in ink?

DECONTAHINA'l'IO~

23'. After each sample ",as collectedt were the pump
housing and screens rinsed in Alconox and water
solution?

Reviews:

SBQ'f 3 01" ..

r>
1(~....~.)~

PM Date _

PI Date _

QAM Date _

NL IND. INC./GOULD, INC.
REMEDIAL INVESTIGATION

FIELD SURVeILLANCe CHEC~L1s:r

SHeET 3 OF 4

F'RG. 82..3-1 DAMES II MqORE
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QUBS'rION

SAMPLING LOCATION AND MB"l'BODS

24. Were the pump housing-anel screens rinse4 with
6N HCL?

25. Were the pump bousing- and' screens the~ rinsed
with 10 percent methyl alcqhol?

26:. Were the pump housing' ao.c1 screens then rinsed
twice with City wat:.er?

27. Was the final decontamination rinse made with
distilled water collected for labQratory anaCO"
lysis?

28. Was all additional pump piping steamcleane4
between wells?

Reviews:

SIIEE'r .. OF 4'

PM - Oate. _

PI Date _

QAM Oate _

NL IND, INC./GOULD, INC.
REMEDtAl INVESTIGATION

F·IELD SURVEilLANCE CftECKLIS,T
SHEET 4 OF 4 .

FIG. 82.3--1 DAMES & MOORE
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The fieldaudi ts did net find major procedural errors in any of the

field operations audited. Corrections bo minor deviations from' the pro

cedures detailed in the Wotk Platl are $ummarizedbe1ow:

o

o

o

B2.3.2

Stainless steel spoon's and knives were used instead of norr

st'ainless s,teel equ.i,pment r

Clean plastic sheeting was used to cever well casing and screen

after steam, cleaning/pressure washing~

Per the revised Work Plan, ground-water and surface-water

samples cellec,ted dUl:'ing the second and third sampling rounds

were collected unfiltered. and unpreserved (e~eept for TOe

samples requiring preservation)~ and

General site condition, in terms of organiza1tion and clea,t'lli,

nesS, was improved.

Field QA!QC Sample Procedures and Results

( -',

This section describes the field QA!QC saIllple COllection procedures

and discusses the a'nalytical results for these samples,. In addition, a

discussion on the effect the results have on the quality of the data is

presented. The types of field QA!QC Samples collected were decon

tamination blank and field duplicate samples.

In general, the field QA sample results indicate that good quality

data were obtained from the collecition and analysis of samples during

the remedial investigation. The decontamination blank sample results

indicate that sampling equipment decontamination procedures were suf

ficient to prevent significant cross-cQAtamination between samples. The

field duplicate sample resul,ts indicate that sampling and analytical

precision was acceptable fQr all sample ma,trix types.

B-21
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B2.3.2.1 Decontamination Blank Samples

Decontamination bia,nx samples were collect.ed to verify that the

decontamination procedures used to clean the sampling equipment wer~

effi·cientand correct. Decontamination samp'Lea were collected du,ring

the surface s0i1, subsurfa.~esoi1, sj!diment, surface-water and gr,ound

water sampling. Samples wer'e collected from the final rinse er by

passing deionized water throu~h or over the decontaminated sampling

equipment after the final rinse or co:llecting a pertion Of the final

rinse. The samples were analyzed for total lead and pH. Total organic

carbon (TOC) analysis wa:s added during the second and third sampling

rounds.

The decontamination blank sample results are presented in Table

82.3-1 and summarized in TableB2.3-2. In general, the results indicate

that decontamination procedures were efficient, correct and consistent

between the three sampling rounds. The results f0rground-water decon

tamination blank samples indicate that there was total lead in many ot

the blartk samples. However, the levels detected in these samples are

relatively low and, since the equipment waS rinsed with water purged

from the next sampling location before the next sample was collected,

the decontamination blank levels probably had little effect on reported

sample concentrations.

B2.3.2.2 Field Duplicate Samples

Field duplicate samples were collec,ted to evaluate sample collec

tion and analytical laboratory reproducibility. Duplicate samples were

collected during surface soil, subsurface soil, sediment, surface,-water

and greund-water sampling. Samples were collected by splitting the

recovered sample, then placing one partin. the regular sample Container

and the other part in the duplicate sample container. Where sample

volumes did not allow this splitting procedure, mUltiple samples were

collected from the same location, mixed toqether and split as describea.

In addition, some duplicate samples were obtained by collecting a sample

near the original in ternls of depth, distance, or time.

B-22
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TABLE 82'03-1

DECONTAMINATION BLANK ANALYSIS RESULTS

Sheet 1 of 3

SAMPLE NUMBER
SAMPLE

DATE
LAB REPORT'

NUMBER
SAMPLE

lfiPE*
pH Total Lead

(mg/1)

Total Organic
carben ( TOC)

(Dlg/l)

Suface Soil Decontamination Blanks

DS-7-15-F
DS-7-16-F
DS-7-18...F
DS-7-14-F
DS-7-17-F
DS-7-7-F
S-i5-0W
S...17 ....0W
S-22.-DW

7/15/86
7/16/86
7/18/86
7/14/86

.7/17/86
7/07/86
1/06/8-7
1/05/97
1/09/87

97915
97915
97915
97915
97915
99378

2227
2227
2227

SS
sS
SS
55
ss
SS
55
55
SS

UO.01
UO.Ol
UO .0,1
UO.01
U0 •. 01
0.4

UO.Ol
UO.01

0.Q2

."...-'.

Subsurface SoilOecontamination Blanks

OB-B-8-7-30(3) 7/30/86 99378 58 UO.Ol
OB-B-8-7-29 (2) 7/29/86 99378' SB UO.01
DB-a-8-7-28 (1,) 7/2,8/86 99378 SB eo ,or
OB-8-6-7-25 (1) 7/25/86 99378 sa 0.01
OB-B-6-7-28 (2) 7/t8/86 99378 SB 00.01
OB-B-5.-7-25 7/25/86 99378 SB 0.01
DB-Bc.l0-8-S(2) 8/05/86 99378 SB UO.01
DB-WlSD-8-S(2) S/08/86 99378 SB 0.02
DB-W150-8-7Cl) 8/07/86 99378 sa UO.01
DB-8-10-8-4(1) 8/04/8'6 99378 sa UO.01
DB-WI1D-7-25 7/25/8~6 99378 sa 0.04
ElB-7-24-F 7/24/8,6 2227 SB JO.06
DB-7-22-F 7/22/86 2227 SB .10.01
ElB-WIID-7-28 7/28/86 2227 58 JUO.01
Da-WlSD-8-11-F(3) 8/11/86 2227 sa UO.01
DW-3D-1-36 0 5 11/25/86 2227 SB 00.01
DW-3D-2-6L 5 11/26/86 2227 SB UO.01
DW-3D-3-96.0 12/01/86 2227 sa UO.01
W-ll-S-10.5(1) 7/22/86 ;2227 sa JO.10
W-11-S-35 (2) 7/23/86 2227 SB JO.03
W-l1-S,..4S(3) 7/23/86 2227 SB JO.Ol
W-12D-DW1 12/08/86 2227 sa 0.·01
W-12D-DW2 12/09/86 2227 SB tJ0.01
W-12D-DW3 12/11/86 2227 SB U0.01
w.-12D-OW4 12/12/86 2227 SB UO.01
W-12D-DW5 12/15/86 2221 SB UO.01
W-120-0W6 12/16/8,6 2227 SB UO.01
w-1S-S 7/24/86 22;27 SB JO.02
W~16D~DW1 12/11/86 222'7 SB .. 0.1l3
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'1!ABLE B2.3-1 (Continued)

Sheet 2 of 3

SAMPLE NUMBER
SAMP·LE

DATE
LAB REPORT

NUMBER
SAl1PLE

TYPl!:*
pH Total Lead

(Dlq/l )

Total Organic::
Carbon (TOC)

(mq/l)

Subsurface Soil Decontamination Blanks (Continued)

W-16D-DW2
W-16D..,DW3
W-16D-DW4
W-16D-DW5
W-16S-DWl

12/12/86
12/15/86
12/16/86
12/17/8;6
12/29/86

2227
2227
2227
2227
2227

SB
SB
SB
SB
SB

UO .. 01
0.02

00.01
UO.Ol

0.0'1

Sediment Decontamination Blan~s

DD-8-20-F
DW-SO

8/20/86
12/17/86

2227
1298

SD
SO

0.04
UO.Ol

Surface-Water Decontamination Blanks

OW-SW-l,2 12/17/86 1298 SW 9.0 00.01 1.6

" Ground-Water Decontarninatio~ Blanks
C.

DW-GW-l,2,3 12/11/86 1298 GW 7.6 0.01 1.4
DW-GW-4,5 12/14/86 1298 GW 6.3 00.01 4.9
DW-GW-6,7 12/15/86 1298 GW 6.7 0.02 13. a
DW-GW-9,l..0 12/16/86 1298 GW 6.9 0.Q2. 7.5
DW-GW-10,11 12/17/8'6 1298 GW 10.2 0.04 4.. 7
DW-GW-12,13 12/18/86 1298 GW 7.1 0.03 27.0
DW-GW-14,.15 12/19/8:6 12.98 GW 4.5 0.01 4.9
DW-GW-16,17 12/21/86 1298 GW 5.4 0·.01 13.0
DW-GW..,18,19 12/22/86 12,9;8 GW 7.1 00.01 5.9
DW-GW-20,21 12/29/86 1298 GW 0.03 3.7
OW-GW-22,23 12/30/86 1298 GW 0.01 4.5
oW-GW-IO 1/21/87 1914 GW 8.1 00.01
OW-GW-l 2/17/87 2411. GW
OW-GW-2 2/17/87 2411 GW
OW-GW-3,4 2/18/87 2411 GW 0.01 3.9
DW-GW-5,6 2/19/87 2411 GW 00.01 2.3
DW-GW-7,8 2/21/87 2411 GW 00.01 0.9
DW-QW-9,.10 2/22/87 2411 GW UO.01 3.1

i .
, J.... _,..-.~.
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TABLE B2.l-1 (Conc'1uded)

Sheet 3 of 3

SAMPLE NUMBER
Sl\MPLE

DATE
LAB REPORT

NtilMBER
SAMP:E.E

TYPE'"
pH Total Lead

(mg/l)

Total Organic
Carbon (TOC)

(rog/l)

Miscellaneous Bla.nks

Decon"Blank 9/05/86 2227 0.02

Distilled Water 8/20/86 7.5 UO .•. 01

Other detectable analytes (mg/i):
Zn (0.006), Ca (O.l>,su,lfate <1.0).

Distilled Water 12/12/86 1298 7.0 gO.Ol 1.1

Other detectable ana1ytes fmg/i.):
zn (0.007), alkalinity (2.0), spec., conductance (1.1).

Distilled Water 2/18/8'7 2411 7.6 (JO.Ol 2.1

Other detectable analytes (lll9/l):
Fe (0.12), hardness (6.0).

Tap Water 12/12/86 1~98 7.1 00.01 2.9

Other detectable analytes (mg/l):
zn (0.36), Ca <1.0), Mg (0.4), Cl (14), nitrate (0.14),
alkalinity (5.0),. hardness (8.0), spec. conductance (21).

Tap water 2/18/87 2411 7.0 U0.01 2.4

* Sample Types:

Other deitecta·ble analytes (mg/l):
Zn ( 0 • 087), Fe ( 0 • 31 ), Ca. (1. 0), Mg (0. 5 ), Na u , 0 ) ,
<::1 (J. 0), K (0.2), nitra·te (0.09), hardness, (8.0),
spec. conductance (36).

SS - surface soil
SW - surface water

sa - subsurface soil
GW - ground water

so - sediment

U Quality control flag - indicates not detected above value shown

J Quality control flag - indicates estimate value (all samples flagged J
in the above table were flagged because sample
holding times were exceeded)
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TABLE 82.•3-2

DECONTAMINATION BLANK RESULTS SUMMARY

AVERAGE CONCENTRATION

SAMPLE
TYPE1t

NUMBER
OF

BLANKS
Total Lead

pH (mCJ/l)

Total Organic:
carbon (TQC)

(mg/l>

CONCENTRATION RANGE
Total Oi:'ganic

Total Lead carbon (TOC)
pH (mq/l) (mg!l )

S5 9 0.05,

SB 34 0.017

SO 2 0.02

SW 1 ~.O UO.Ol 1,.6

GW 16 7.0 0.015 6.7 4

1t Sample Types:

UO.01-0.4

00.01-0.1

{JO. 01-0.0

.5-12 UO.OI-0.0 0.9-27

(
'- ......,•..

SS - surface soil SB - subsurfac:e soil SO - sediment
SW - surfac:e water GW - ground water

U Quality control flag - indicates not detected above value shown
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The dup'licate samples collected during ground,..water sampling were

collected by alternately filling the regular sample bottle and the

duplicate sample. bottle with ground water until both centainers were

full. The duplicate samples werle labeled as other field samples to eli

minate any possible bias on the part of the analytical laboratory. In

general, the dl.lplicate samples were analyzeclfor the regular sample ana

lysis parameters... In some cases, the duplicate sample was oply analyzed

for a subset of the regular sample analysis paIiameters.

The dupiicate sample resul,ts are presented. with the t:egular sample.

results (Appendix C'). In general, a. cOl1\par.ison of the duplicate and

regular sample results indicates that sample call.ection and analytical

laboratory performance were reproducible. The average diff,erence be

tween the samples was generally within the + 2:0 percent range for water

samples and the + 35 percent range fbr soil and sediment samples.

Percent differences outside the ranges are probably due to: (1) the

non-homogeneous nature of many of the samples collected: (2) variable

analytical precision: or (3) a combination of these two factors. In

addition, the percent dif,ferences wer.e biased at low concentratio11!s.

That is, small differences between low concentration samples resulted in

large percent differences.

B-27
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83,.0 AIR MONITORING PROGRAM

The quality assurance procedures used during the NL/Gou1d air moni

toring program were based on EPA' S three~volume Quality Assurance Ha,nd

book for Air Pollution M~asuremen,t Systems (EPA 1976 and 1977). Another

EEA document, AIrtl:>ient Menitoring Guidelines for Prevention of Signifi

cant Deterieration (EPA 1980 l and the q,uality aaaurance requirements

contained in 40 CFR 58 Appendices A and Balso provide gui:dance on

quality assueance.,

83.1 PROCUREMENT CONTROL

Standard high vol.ume (RIVOL) samplers Wli!re selected from a reputable

manufacturer (see Section AI.?I.!'). All components were inspected and

tested prior to installation,. 'l'he instruction manual received wi,th each

instrument was reviewed a-nd operation instructions checked to verify

conformance with this monitoring plan,.

B3.2 DOCUMENTATION

Preformatted forms were used for recording all, measurements made

during field calibra:tions, audits, and site activities. The forms we:re

designed, to prevent omission of important information, such as iden

tification of standards. The, documenta:tionof each activit¥was an

integral part of the method, and specific instructions for completing

the documentation were provided to the system operator. Examples of the

forms pertinent to t'his project include:

o

o

o

Particulate Sample Data Sheet (see Appendix A, Figure AI. 7-2) •

High-Volume Air Sampler Calibration Worksheet (Figure 83.2-1) 1

and

TOtal Suspended Particula,te!Lead Concentration Worksheet ( see

Appendix A, Al.7-3).

The project logbook was an additional source of documentation. The

logbeok coneaf.ned the history of eq.uipment operation, I:'epairs, mainte

nance, and calibrations. It also contained information on other' factors

B-28
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tha,t may have occured onsit.e that affected the sampling program, such

as power failures. The logboo)cwas' kept on site at all times by the

ansite system operator, .~. Gene· Moore.

Chain-oi-custody forms were used to tEack the filters during, ship

ment (see Fig;u:re 82.2-5,). Tracking: of the filters and cross-checking of

filter numbers to prevent loss was accomplished by I'eviewing labol:'atory

da·ta reports a·nd comparing ~eported fil.ter number.s with the actual

filter numbers on the chain-ai-custody fonns. After the, sample filters

were returned by the laboratory, they w~re stored in a labeledf.tle

dl:'awer in Dames & Moore's Seattle office.

83.3 CALIBRATIONS

Methods for mUltipoint calibrations of the HIVOL"' samplers were

based on EPA decuments (EPA 1977, 1979). The initial system calibration

was performed at the beginning of the monitoring program on April 15,

198Q. The calibration data was recorded on the calibra1den record fo~

(Figure B3. 2-1) • Although t.he instruments were to be recalibrated by

the onsite system operator any time repairs affecting instrument

response were perfonred C1. e., , changing motor brushes), these recali

brations were not performed.

Motor brushes were replaced on all four saIIlplers during the end of

JUly 1986 (brushes were changed 011 the following dates: Sampler No. 3

on July 24, Nos. I and 2 on JUly 26th, and No. lA on July 28, 1986).

Since calibrations were not performed at the time of the brush changes,

the audit performed on August 25, 198'6 had to be conducted as a five

point calibration. 8rushes we:z::e changed on Sampler Nos. 1 and 3 on

October 3, 198'6. Calibrat.ions were performed on these samplers at the

time of brush change. The brushes on Sampler No. 2 were changed and a

calibration was per.formed on November 19, 1986. All four samplers were

calibrated at the end of the monitoring program on February 9, 1987 •.

The calibrations were used to calculate the air vol.umes sampled.

The April 15, 19'86 calibrations were used for all samples collected

before the brUSh changes in JUly 1986. The August 26, 198:6 calibration

8-30
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was used for all samples codLeotred between the JUly 19,8'6 brush change

and the October 3, 19'86 brush ehange for Sampler Nos. 1 and 3. For

Sample!:' No.2, the Aug,ust25, l.9'86ealibration was used between the July

19'816 brush change a1nd the Novembe:r- 19, 1986 brush change. These last

brus'h change calibrations were used for all samples collected through

the end of the monitoring program. Sampler No. lA, did no,t have a second

brush ehange (co-located s'ampler) .sc t.he A\lgust 25, il.986 calibration was

used for satllples collected from t'hat date on. The f'inai ealibration

conducted on, February 9, 1987 was, used to verify s.ystem performance at
"the conclusion of the moni.toring period.•

Calibration result's are presented in or,able 3.3-1 and the' data is

graphically shown on Figures B3.1-1 through B3.3-4. These figures indi

cate tl)at the calibroations, although somewhat varied, were r,elatively

comparable.

The BIVOL sampler flow rates w.ere ealibrated using an orifice

calibrator that had been certified by the manufacturer. The orifice

calibrator was installed on each instrument and the flow rate was

checked by observing the pressure drop aeross the orifice calibrator.

As stated in the Work Plan for the remedial investigation, the

me,teorological system instrument is no longer manufac,tured and no

calibration equiptnentcould be obtained. Therefore, the meteorological

system was not operated. in full accordance with EPA procedures set forth

in EPA I s Ambient Monitoring Guidelines for Prevention of Significant

Deterioration (EPA 19·8'0).

The wind direction sensor was aligned with true north using a tran

sit and compass at instrument start-up, and was ehecked again during the

system audit. Normal calibration of wind speed. eonsisted of 1) removing

the anemometer cups, 2) attachinqa synchronous motor to the, hub of the

sensor, and 3) recording the simulated wind speed as determined by the

revolutions per minute (RPM) of the synchronous motor. This method was

attempted during the August audit" howev:er, the method was not compati

ble with the wind speed totalizer cups used on the mechanical station.

Therefore, it: was necessa,ry to rely upon the calibration perform!3d dur

ing the pre-installation reconditioning by Belfort Instrument Company.

B-J'l
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Ta.ble 83.3-1

HIVOL S'ampler Audi tJCali bration Data

Sampler #1--------_._-_.-._-------..-.--_._.~.------_.'---.---~.-.~~ .....~~-~--.----~ ......_-~~~-------------

4/15/86
Calib. 01.%on
Orifice Chart

8/25/86
Calib. Dixon
Orifice Chart

10/03/86
Cal ib. Dixon
Orifice Chart

2/09187
Calib. Dixon
Orifice Chart

~~-~----~------~----~-~-~~.-.-~~~~--~-~.....-~-------------- ------------------

63.1.0
57.70
50.50
40.90
32.00

Sampler lilA

59.05
52 !3'8
46.7:3
39.03
30.81

40.00'
55.00
513.70

37.,96
49.45
53.95

3'1.30
39.80
49.80
56.00
61.40

25.96
30.54
40.2.1
46.32
51.92

67.31
57.99
48.83
36.87
3S.56

58.7'5
54.70
50.65
42.55
42.44

------------------------------------------------------------------------
4/15/86
Calib.
Orifice

Dixon
Chart

8/25/86
Calib.
!Drfrice

Di,xon
Chart

2/09/87
Calib. Dixon
Orifice Chart

------------------------------------------------------------------------
63.00
57.00
51.00
41.00
32.00

Sampler #2

49.8,1
44.98
39 ..54
32.35
"24.65

41.0q
48.00
53.20
55.00

27.97
34.37
39.96
41.96

65.12
61.62
54.95
46.26
34.11

48.62
47.61
42.55
38.49
30.39

------------------~------------------------------------~--------------~-
4/15/86
Ca'lib. Oixon
Orifice Chart

8/25/86
Calib. Dixon
Orifice Chart

11/19/86
Calib. Dixon
Orifice Chart

2/09/87
Ca 1 i b . Dixon
Orifice Chart

~------------------~~~~~------------------------------------~~----------
32.00
41.00
51.20
56.30
63.10

Sam,pler #3

31 •. 32
40.05
47.76
54.43
60.08

39.50
47.80
53.20
56.00

34.96
42.96
48.45
51.9i5

28.50
37.90
47.00
53.50
58.90

24.56
32.74
40.93
47.07
52.69

67.31
65.12
59.65
52.23
35.56

61.79
60.78
54.70
48.62
33.43

---------~-----------~--------~-------~~--------------------------------
4/15/86
Calib.
Orifice,

Dixon
Chart

8/25/66
Calib.
OrIfice

Dixon
Chart

10/03/86
Calib. Dixon,
Orifice Chart

2109/87
Calib. Dixon
Orifice Chart

-----------------------------------------------~~-----------------------
29.00
40.30
50.70
57.1,0
62.30

33.89
41.59
50.32
54.94
61.62

40.50
45.60
54.00
58.00

30.27
37.96
47.45
51.95

31.30
39.80
50.00
56.80
63.00

21.89
26.47
38.18
45.30
51.41

68.44
63.39
56.26
48.34
36~87

60.78
56.73
5.0.65
41.53
3"1.40
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83.4 PRECISION CHECKS

Precision checks for HIVCL s'amplers were perfrormed by running co-

located samplers. Sampler 5-1. was designated as, the primary sampler for

reporting air q.uality data. Sampler S.. lA was designated as the c010

cated sampler and was run on at leas,t the tcoutine 6-day sampling cycle.

The difference in the calculated T5P concentrations between tfuese two

samplers was used to calculate the system precision.. precision con,trol

limits, contained in Section 2.2.9 of EP~60014-77-027a, call. for the

resulting average quarter,ly percent difference in ~5P to be within ±. Hi

percent. Table "83.4-1 presents the T5P precis'ion control statistics

obtained for the system in this manner • The quarter,ly averaCje precision

data for TSP indicate that the system operated within the EPA r'ecom

mended limit of ±. 15 percent and that precision improved a's the moni

toring program progressed (average quarterly percent differences

decreased from -8.3 percent for the first quarter to -5.4 percent for the

finaL,. third quarter).

In addition, precision checks for ~irborne lead were requested by

Mr. Jon Schweiss (EPA Reg,ion X).; the results are presented in Table

83.4-2. No precision control limits have been established for airbOlCne

lead. However, average quarterly precision data for airborne lead indi

cate that the system operation was near or within control limits

established for TSP. This demopstra·tes that system precision wa's accep

table for lead, taking into consideration tha.t additional sample filter

analysis steps would inherently add greater variability to the a,nalyti

cal results.

83.5 AUDITS

Audits were conducted during the air mQnitoring prograIQ to assess

both sampling equipment a,nd analytical accuracy.

8~37
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TABLE: 83.4-1

PRECISION CONXRQL STATISTICS
X0XAL SUSPENDED PARTICULATE

Sheet 1 of 3'

Date

Daily Values
TSP luq/m3)

Sampler 5-1 Sampler S-LA
Pexecent

Difference

Quarterly
Average
Percent

Difference

'STD
Percent

Difference

.',/'
i......':

04--16-86
@4-20-86
04-26-86
05-02-86
05-08-8~6

05-14-86
05-20-86
05-26-86
05-29-86
06-01-86
06-02-86
06-03-86
06-04-86
06-05-86
06-07-86
06-10-86
06-11-86
06-13-86
06-19-86
06-25-86

07-01-86
07-07-86
07-13-86
07-15-86
07-16-86
07-17-86
07-18-86
07-19-86
07-22-86
07-23-86
07-24-86
07-2:5-86
0,7-28-86
07-29-8!6
07-30-8:6
07-31-86

10.5
44.5
13.6
19.2
33.9
37.2
54.4
20.1
69.1
52.0
60.6
70.5
57.6
67.1
27.4

130
110

81.5
43.2
58.9

48.3
36.1
23.2
21.6
16.2
23.0
33.6
30.8
31.8
58.5
47.0
54.1
38.2
54.4
67.9
73.4

12.0a

42.4a
12.7
15.2
33.8
36.6
57. a
22.2
59.5
4.5.8

139 a
59.4
48.1
53.1
24.4

71.5
33.4
52.4.

42.7
32.5
20.4

34.9

50.9

68.6

14.3
-4.7
-6.6

-20.8
-0.3'
-1.6
4.8

10.4
-13.9
-11.9

129
-15.7
-16.5
-20.9
-10.9

-12.3
-22.7
-11.0

-11.6
-10.0
-12.1

13.3

-5.9

-6.5

-8.3 10.8
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TABLE BJ.4-1 (Continued)

Sheet 2 of 3

Date

Daily Value!3
TSP (ug(m 3)

Sampler S-l Sampler S-l:A
Pe:rcent

Diffe:rence

Q:ua :rt e r 1y
Ave:rage
Per,cent;

Od.·ff:erence

STD
Percent

Difference

08-01-86 157 0

08-04-86 57.4
08-05-86 68 •. 8
08-06-86 89.6 '82.,6 -7.8
08-07-86 90.4
08-08-8'6 72.S
08-11-86 47.0
08"'12-86 38.8 35.6 -8'.2
08-13-86 70.8
08-14-86 72.4
08--15-86 74.8
08-18-86 72.4 70.6 -2.5
08-22-86 77.0
08-24-86 41.1 40.0 -2.7

(2) 08-25-86 117
08-26-86 98.4
08-27-86 91.8
08-30-86 13.0 12.6 -3.1
09-02-86 61.1
09-03-86 88.0
09-05-86 1.47 117 -20.4
09-11-86 50.9 43.1 -15.3
09-12-86 60.1
09-17-86 18.2 17.1 -6.0
09-23-86 13.4 12.5 -6.7
09-24-86 voidd
09-29"'86 24.8 22.1 -10.9

-7.3 7.3

10-05-86 49.3 47.1 -4.5
10-11-86 88.8 82.5 -7.1
10-17-86 71.4 70.5 -1.3
10-23-86 109 103 -5.5
10-29-86 30.8 28.5 -7.5
11-04-86 55.0 51.8 -5.8
11-10-86 48.7 44.7 -8.2
11-16-86 12.1 11.7 -3.3
11-22-86 8.4 7.8 -7.1
11-25-86 26.5

.-'..... 11-28-86 18.7 19.1 2.1;

! .. - ..~.,
\.: ..~~ ../
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TABLE B3.4-1(Concluded)

Date

Daily Values
TSP tugjm3)

Sampler .1 Sampler 1A
Percent

Difference

Quarterly
Average
PeI:"cent

Dif'ference

STD
percent

Diff.erence

I
I\-......

12-01-86
12-02-86
12-.03-86
12-04-86
12-05-86
12-08-86
12-09-86
12-10-86
12-11-86
12-12-8'6
12-15-86
12-16-86
12-17-86
12-18-86
12-19-86
12-22-86 
12-23-86
12-28-86
1-5-87
1-6-87
1-7-87

33.3
B.8
43.7
39.7
36.9
33.4
4.7

54.5
33.2
38.7
59.3
46.1
54.8
27.6
31.0
17.5
25.2
11.2
35.3
39.2
36.3a

3'7.3

4.6.7

41.3

18.0

10.7

-6.0

-14.3

-10.4

2.9

-4.5

-5.4 4.4

(:

'~'-----',)

a Void by EPA standards--Sampler run time is less than 23 hours , but at least 12
hours. Not included in statistical calculations.•

b Dixon chart is questionable.•

c Conditions included drilling on Rhone Poulen€ and ESCO and strong winds,.

d
Sampler run time is less than 12 hours.
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TA:BLE B3.4-2

PRECISIONCON!1'ROL STATISTICS
TOTAL AIRBORNE LEAD

ShE!et 1 of 3

Date

Daily V~lues

t.ea:d fuqlm 3)
Sampler S-1 Sampler S-lA

P~rcen,t

D,iff,er:ence

Quarterly
Average
PE!rcent

DiffE!rence

STD
Percent

Difference

04....16....86 0.09 0.06a
04-20-86 0.10 0.13 30.0
04-26-86 0.10 0.04 -60.0
05-02-86 0.05 0.04 -20.0
05-08-86 0.10 0.09 -10.0
05-14-86 0.05 0.05 0.0
05-20-86 0.10 0.0,9 -10.0
05-26-86 0.10 0.09 ...10.0
05-29 ....86 0.34 0.33 -2.9
06-01-86 0.19 0.17 -10.5
06-02-86 0.05 O.Ua 16'0.0
06-03-86 0.10 0.08 -20.0

.,:.~L_ .... 06-04-86 0.05 0.04, -20.0( .. ':,
:;,.,:":,.:/ 06-05-86 o.re 0.04 -60.0

06-07-86 0.14 0.12 -14.3
06-10-86 0.44
06-11....86 0.20
06-13-86 0.09 0.08 -11.1
06-19-86 0.05 0.04 -20.0
06-25-8:6 0.19 0.16 -15.8

-16.9 20.,8'
07-01-86 0.10 0.12' 2:0.0
07-07-86 0.05 0.08 6!0.0
07-13-86 0.05 0.08 60.0
07-15-86 0.05
07-16-86 0.04
07-17-86 0.09
07-18-86 0.09
07-19-86 0.09 0.14 55.6
07-22....86 0.,27
07....23-86 0.39
07-24-86 0.45
07-25-86 0.81 0.67 -17.3
07-28-86 0.3'3
07-29-86 0.61
07-30-86 0.61
07-31-86 0.53 0.51 -3.B

t",:: "\
\~ . - .

.....~ .......

SCOEPA00015679



'l'MJ;.E a3. 4-2 (Continued)

Sheet 2 of 3

Date

Daily Values
Lead (uq/m3)

s'amp1er S-l Sampler S-LA
Peircen·t

Diffeirence

Quarterly
Average
Percent

Difference

STD
percent

Difference

08-01-86 1.48e
08-04-86 0.63
08-05-86 1.04
08-06-86 0.84 <:>.94, 11.9
08-07-86 0.80
08-08-86 0.71
08-11-86 0.27
08-12-86 0.26 0.2.4 -7.7
08-13-86 0.32
08-14-86 0.65
08-15-86 0.55
08-18-86 0.4'8 0.57 18.8
08-22-86 0.46

/, 08-24-86 0015 0.14 -6.7
i\ ',:,)': 08-25-86 0.9'4

08-26-86 0.53
08..,27-86 0.60 --
08-30-86 0.04 0.08 100.0
09-02-86 0.42
09-03-86 0.41
09-05-86 0.33 0.27 -18.2
09-11-86 0.27 0.2'7 0.0
09-12-86 0.23
09-17-8'6 0.05 0.04 -20.0
09-23-86 0.09 0.08 -11.1
09-24-86 voidd
09-29-86 0.21 0.20 -4.•8

1.4.8 3'5.6
10-05-86 0.08 0.08 0.0
10-11-86 0.20 0.15 -25.0
10-17-86 0.17 0.15 -11.8
10-23-86 0.24 0.23 -4.2
10-29-8'6 0.08 0.08 0.0
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TABI,.E 83.4-2" l.Conc'1uded)

Sheet 3 of 3

Date

Daily Values
Lead (uq/m3 )

Sampler 5-1 Sampler S~lA

Per,cent
Difference

Quarterly
Average
Percent

Difference

STD
Percent

Difference

.11-04-86 0.20 0.19 -5.•0
11-10-86 0.16 0.15 -6.•3
11-16-86 0.04 0.04 0.0
11-22-86 0.04 0.04 0.0
11-25-86 0.12
11-28-86 0.08 0.04 -50.0
12-01-86 0.12
12-0'2-86 0.12
12-03-86 0.12
12-04-86 0.12 0.11 -8.3
12-05-86 0.15
12-08-86 0.08
12-09-86, 0.11
12-10-86 0.15 0.14 -6.7

C" 12-11-86 0.19
....- ,

12-12-86 0.12....
12-15-86 0.20
12-16-86 0.25 0.23 -8.0
12-17-86 0.35
12-18-86 0.11.
12-19-86 0.08
12-22-86 0.08 0.08 0.0
12-23-86 0.04
12-28-86 0.04 0.04 0.0
01-05-87 0.16
01-06-8'7 0.12
01-07-87 0.39a -8.4 13.3

a
Void by EPA standards--Sampler run time is less than 23 hours, but at least 12
hours. Not included in statistical cal.culations.

b
Dixon chart is questionable.

c
Conditions included drilling on Rhone Poulenc and Esco and strong winds.

,~'- ..

d
Sampler run time is less than 12 hours.
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B3.5.1 Flow Audits

Flow audits were not performed On' tbe HIV0:L saJUplers because the

on'site system operator did net perfet'm rou;tine calibra,tioIls following

metor brush replacement. (see Section B3. 3) • Without such. routine

calib~ations, five-p0i~nt ca1libration was required to assess sampling

equipment accuracy.

B3.5.2Analytical Audits

The analytical audit was conducted at the end of the monitoring

program. The audit conad.szed o,f a.na.lJ{zing blank,spike and EPA audit

samples for lead. These samples w.ere analyzed to assess t'he analytical

accuracy. In order to assess the analytical precision, 10 percent of

the samples analyzed for lead during the program were reanalyzed during

the audit sample analyses.. In addition, laboratory quality control

samples analyzed during the monitoring pla·n were used to aSsess preci.

sian and potential matrix interferences.

The results of the a,udit Silample analyses are presented be~ow. The

results indicate that the precision and accuracy of the monitoring

prOgram were acceptable.

The blank sample anaLya i s results indicate that the filters ana

lyzed had' lead concentrations below the detection limit (90 ug/filter)

(Table B3. 5-2) • These filters, analyzed during the post-monitoring

program audit, wer-e repr-esentative of the filters used thr-oughout the

progr-am. These results indicate tha't interferences' due to blank con

tamination were minimal, if present at all.

The spike sample analysis results indicate that the analyses con

ducted by the analytical labora.tory were accurate (Table B3. 5-3) • The

average r-elative percent difference fRPD) for tehe five analyses was 9.6

percent. The RPD for the a,nalysis of sample B (45 percent) is outside

the + 20 percent control limits f'orduplicate analyses. However, given

the excellent pr:ecision obtained in tne a:nalysis of theothe'r four

samples, and in the EPA audit strips, this result is considered to be

du~ to filter spike variability. This fiXter spike varia'bilityw0uld

not affeet the accuracy of rE!gular sample analyses.

B... 44
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TABLE' B3.5-2

BLANK SAMPLE RESULTS

Actud
Sample Result Concentration
Number (ug ],ead/filter) (ug lead/filter)

Relative
Percent

Difference

0276 t.r 90 0 0
0277 0 90 0 0
0278 (;)' 90 0 0
0279 U 90 0 0

TABLE B3.5-3

SPIKE SAMPLE RESULTS

(~._-'

\.

Actual
Sample Result Concentration
Number (ug lead/fiUer) (ug lead/filter)

Relative
Percent

Difference

A
B
C
D
E

100
380

U 10
1000

290

100
600

o
1000

300

o
45
o
o
3

r
r
i
\ ......

The results of the EPA audit samples indicate that the analyses

conducted by the analytical laboratory were accurate (Table B3. 5-4) •

The average RPD for the six analyses was 5.5 percent.
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EPA AUDIT SAMPLE R!ESULT.S

Actual
Sample Result Concent",ation
Numbe", (ug lead/filter) (ug lead/filter)

Rela.tive
Percent

Difference

EPA 1093 290 28,1.6 4.2
EPA 2153 100 9:1..• 6 8.,4
EPA 3008 180 19'5 7.6
EPA 4101. 58!0 60a 3.3
EPA 5110 1 38iO 1453 5.1
EPA 6121 1100 115'0 4.•. 3

The results of the sample reanalysis indicate, as did the spike

sample ",esul.ts, that the a,nalytical precision during the monitoring

program was acceptable (Table 83 .e 5-5). Theavercage RPD fol' these 31

c

i
\

"

analyses, covering the lead concentrat'ion range detected at the site

(from below detection limit Qf 90 ug/filter to 11,500 ug/filter), was

9.7 percent. This average RPD is nearly identical t() that obtained for

the spike sample analyses. As with the spike sample analyses, a small

number of sample RPDs are Qutside the ± 20 percent cQntrQl limits for

duplicate analyses. However, due to the good precision obtained for

other ana'lyses over the range of sample concentrations, these results

are cQnsidered acceptable.

B-4'6
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TABLE B3.5~5

SAMPLE REANALY:SISRESULTS

r,
\ .. , .

sample
Number

7458
G-Ol
G-10
A-5
A-58
A-74
eooi
001,5
0025
0'0'29
0039
0043
0046
004'9
0071
0076
0080
00.85
0087
0102
0107
Ol12
0113
0131
0136
0151
0171
0188
0196
0214
0231
0239

Original
Result

(uq lead/filter')

270
180

9Q
90

190
180
180
450
450

1260
3020
1440
288iO
216:0
1080

810,
342.0
1980

11300
720
900
450

4230
180

2250
450

90
360
360
810

90
270

Reanalysis
Result

(U9 lead/filter)

270
180

.90
U90

180
270
180
450
360

108:0
2610
12:60
2340
171.0

900
810

3420
1710

11500
630
900
450

4500
18·0

2250
360,

90
360
360
810

90
540

Rela,tive
Percent

Diff.erence'

o
o
o
o
.5

40
o
e

22
IE
15
13
21
23
18
o
e

15
2

13
o
o
6
o
a

22
o
o
o
e
o

67

I
'- .. ~.

Relative Percent Di·fference = <original result - reanalysis result) x 100
(original result + reanalysis result)/2

8-47
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The results of the replicate an~lyses conducted by the analytical

laboratory during: the monitoring program, also indicate that the analyti.

cal precision dur.ing the monitoring proqram was acceptable (Table

B3. 5-6) . The average RPDfor these 35 analyses was 11.6 percen,t. 1\s

with the spike and reanalysis sample results, a small numbero.f sample

RPDs are out.side the:!: 20 percent. The RPD for these six samples appear

to be due p:dmarily to the low concentrations. A difference of 90

ug/filter, the detection limit, causes 28 to 66 percentdiff:erences in

fi ve of the samples.. This Sante diffeJ:."ence i~ higher concentration

samples causes percent differences within the control limits. The only

significant result outside the control limits is the result for sample

A60 (72.7 percent). However, since this is the only significa,nt ineica

tiort of unacceptable precision, the overall analytical precision rema,ins

acceptable.

The matrix spike/matrix spike duplicate results conducted by the

analytical laboratory during the monitoring program indicate that matrix

interferences were insignificant (Table B3.5-7). The peI:'cent recoveries

for the 28 samples were· all within the + 20 percent control limits, f;or

matrix spike analyses.

B-48
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TABLE 83.5-6

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESU'LTS
(Tota,! ug Pb/filte:rl

Laucks Filter Date Spike Sample MS Percen,t MSD Percent
Rept,. No. No. Analyzed Added Result Resurt Ree. Result Ree. RPD

97236 A-47 6/23/86, 4500 27Q 5310 112
97236 A,.. 55, 6/23/86 4500 <90 522,0 116
972316 A-65 6/23/86 45'00 90 5220 114
97706 746:2 7/17/86 45'00 90 4'140 90
98066 0031 8/12/86 4500 810 5400 102
98066 00,42 8/12/86 4500 135'0 5760 98
97883 0010 8/14/86 4500 270 4950 104 4770 100 2.0
97883 00'20 8/14/86 4500 900 5670 106 5580 104 1.9
97883 7475 8/14/86 45'100 90 4770 104
98401 0077 8/29/86 45:00 1170 5580 98
98254 0056 8/22/86 4500 8'10 5400 102
98254 0066 8/22/86 4500 540 5130 102
98656 0079 9/10/8'6 450:0 1080 5400 96
98656 0092 9/10/8'6 4500 1890 6300 98
98875 0100 9/20/86 4500 54,0 4950 98
98875 0110 9/20/86 4500 720 5130 98

( 98934 0118 9/23/86 4500 450 4950 100
...' 99123 0124 10/10/86 4500 54Q 5130 102<:
,

99435 0130 10/24/86 450Q 1M 4500 96
99524 0144 11/06/86 4500 540 4680 98
99842 0157 11/19/86 4500 360 5Q40 HI4
99956 0161 12/12/86 4500 90 4680 102
999'56 0185 12/12/86 4500 270 4'680 96
1695 0237 1/12/87 4500 270 4320 90
1604 0215 1/07/87 4500 270 4770 100
1472 0205 12/31/86 4500 450 4950 100
1472 0214 12/31/86 4500 810 5220 98
1343 0191 12/19/86 4500 180 4680 100
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TABLE B3.5-7

REPLICATE ANAl.YSlSRESULTS
('Total ug Pb/filter)

Laucks
Rept. No.

Filter
No.

Dabe,

Analyzed Rep 1 Rep 2
Relative

Err,or

96266 G-I2 5/2'2/86 180 180 0
96266 G~17 5/22/8,6 180 180 0
97032 0003 6/13/8:6 90 90 0
97012 0010 6/l3/8,(j 90 ge 0
97032 0022 6/13/8,6 54\0 450 18 •. 2
97032 0034 6/13/86 90 90 a
97236 A,... 45 6/23/86, 90 18!0 66.7
97236 A,...5a 6/23/86 90 180 66.7
97236 A-60 6/23/86 1350 630 72.7
977e6 7460 7/17/86 180 :180 0
98066 0028 8/12/86 720 720 0
98066 0038 8/12/86 990 900 9.5
98066 0039 8/12/86 3150 2880 9.0

" 97883 00 5 8/04/86 270 270 0I .' -: ..~
\.' 97883 7465 8/04/86 270 180 40

98401 0073 8/29/86 270 360 28.6
98254 0061 8/22/86 540 540 0
98254 0069 8/22/86 2070 1890 9.1
98656 0083 9/10/816 450 450 0
98656 0085 9/1.0/86 1980 1890 4.7
98875 0095 9/20/86 180 18,0 0
98875 0105 9/20/86 630 6.30 0
98934 0112 9/23/86 450 450 0
99123 0119 10/10';86 180 180 0
99123 0129 10/10/86 360 360 0
99435 0137 10/24/86 180 180 0
99524 0139 11/06/86 360 360 0
99524 0144 11/06/86 540 540 0
99842 0153 11/19/86 900 72e 14.8
99956 e175 12/12/86 270 270 0
99956 0179 12/12/86 270 180 66.6
1695 0225 1/12/87 90 90 0
1604 0215 1/07/87 270 270 0
1472 0192 12/31/86 270 270 0
1472 0202 12/31/86 270 270 e

i
\ ..j
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B4.0 LABO~TO:RY ~UALIT~·CONTROL/QUlU.ITYASSURANCE METHODS

This section presents hheQA/Q~. met.hods used by the analytical and

physical testing laboratories to verify the quality and accucacy of the

dat'a reported during the NL/Gould remedial investigatdon. Sample log

ging and handling methods, data reporting methods and. QA/Q~ sample anal

yses are discussed. The resul.ts of QA/QC .sample analyses, inclUding'

method blank, matrix spike/matrix spike. duplicate, replicate and stan

dard t:eference material analyses, are also presented,.

B4.1 SAMPLE LOGGING AND HANDLING

The steps fo'llowed by the pezaon t.s) responsiole for the receipt,

log-in, entry, storage, and <;entrot of s'aJJIPles received from the field

are::

1. Verification that all chain-of-custody fonns received with the

samples corresponded to the labels on the sample eontainers,

and verification that all analytical request forms received

with the samples agreed with designated analyses predetermined

with the laboratory. If discrepancies or omissions occur.red,

the Field Supervisor or QA Manager were contacted to determine

the correct information. Any problems and their r,esolution

were entered ort the log-in sheet.

2. Examination of chain-of-custody seals and verifiqation of the

integrity of all sample containers. samples that shouLd have

contained no haadapace were checked for the absence 0f head

space.•

3. Assignment of a single lab report number for large batches' ef

samples. received atone time, or when it was known ahead of

time that samples were to arrive over several days.

4. Assignment of sample laboratery numbers for each sample

z:eceived within each batch. SaIt!pJ,;es consisted of a number of

d'iscrete bottles where various fr.actions/preservativeswere

requir.ed to make all the detet'minations. The lab report number

B-51
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was a S-digit number assi9ned to eac;:h batc;:h during tbe project.

Within a batch, each samples was assigned ano,ther number which

was suffixed to the lab number. For instanc;:e, if 10' sampJ:.es

were received under lahreportnumber 88901, the:y were assigned

numbers 889:01-1 to 88901-10. These numbers were w·ritten

directly on each sample container using a waterproof marker and

on the chain,...of-custod:y form.

After completing s.teps. 1 through 4, the storage lecatien of the

sample bottles was indicateci on the' lab entry form.

84.2 DATA REPORTING

All laboratory data were reported in complete, reviewed ands,igned

data reports. Calculations per~ormed by the laboratorywe:re checked with

the following methods:

o

o

o

o

o

All transfers of ma:nually calculated numbers were checked to

see if they were done c;:orrectly. The laboratory doc::umented all

calculations. Spot checks were done to verify the accuracy of

the remaining calculations.

All other calculations were inspected to verify approximate

correctness of results. Reasonableness of calc1;llations was

assessed, this included comparison with previous results, where

possible.

Instrument output (s,trip chart recordings, absorbances, inte

qrated outputs, etc.) were verified for proper performance of

instrument'ation. Plotted calibration curves verified linearity.

Values calculated by computers we~e checked to verify tha,t

manually entered nUDlbers had been transferred corre<;:tly and

that the computer computations were correct. Analog data were

compared to digital data by comparing strip chart recordings,

etc. to values reported.

Final calcula,ted concentrations were checked for correct units

and eorrect transfer to the draft laboratory report sheet. The
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B4.3

draf~ tieport was ~yped in final ferm and checked f,ererrors

before submitt'al.

ANALYTICAL LABORATORYQA/QC A.NALY:SES

(
,.-..;".

; ,\
\ .-=,

The analytical laberatory cenduc:ted rnethod blank, ~tr:ix spike!

matrix spike duplicate, replicate and s,tandard reference material analy

ses ts document and verify ~an\:ple result quality in terms of precisien

and accuracy. The results sf theseQA!Qc:: a·nalyses and the r.esult·s of a

review of instrument calibration and sample holding t:Lmes a,re presented

and discussed belsw. The QA!QC data were used ts evaluate the overall

dataquali,ty. The criteria used during the dat'areview followed EPA

guidelin:es (U.S. EPA Laoorats:t'y Da·ta Validation:: Functional Guidelines

Ror Evaluating Inorganics Analyses, Offic::eof Emergency and, Remedial

Response, no date).

In general" good quaIlty data weit'e generated during the NL!Gould

remedial investigation.. Any questionable data identified during the

QA!QC data review were flagged with appropria~e indicators on the data

tables (Appendix C), as discussed below.

84.3.1 Method Blank, Analyses

Method blank analyses were conduc::ted to eva:tua,te possible labera

tory contamination. The analytical laboratory analyzed method blanks at

a frequency of at least one per batch, or every 2'0 samples, wtH.cheve:t

was more frequent. The method blaink analysis resal1;.s were reviewed f.or

each lab report. Concentrations of any detected analyte(s) in the blc3;nk

samples were compared to the sample results for the analyte(s). If the

analyte concentration in the blank sample was below the Contract:

Required Detection Limit (CRDL) for that analyte, then all samples with

concentrations within ten times (lOx). the blank concentra,tion were

flagged "B" to indicate that the analyte was d'etected in the blank. If

the analyte concentration in the blank sample was above the CRDL, then

all samples with concentration:'s within ten times (lOx) the blank. con

centration were flagged ItJIt to indicate that the analyte was detected in

the blank and that these results are estimated concentrations.
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The data that we:c:e flagged asa result of bhe method blank da,t'a

review are presented in. T.able B4. 3-1.

B4.3.2. Matrix Spike/Matrix Spike Duplicate Analyses

The matrix spike/matrix spike duplicate (MS!MSD) results give an

indication of the possible ~nte:rferencescaused by sal1\ple matrices' and

the recovery efficienc.Y of spikes'al1\ples. The analytical laboratory

analyzed MS!MSD samples at a ft:equency of ait: least. one per batch, or

every 20 samples, whichever was more'fr.equent. The MS!MSD results were

reviewed for each lab report,. U. the pe:rcent z::ecovery for an analyte

.-,'- _.,

•\. . ','......"., ...

was outside of the accept.able 75 to l2Sper,cent range, all. samples in

the report with detecta.ble sample concentration ( s ) reported for that

analyte were flagged "JIl to indicate the results w.ereestimated due to

sample matrix interference or poor spike recovery. Exceptions to th~s

criteria included MS!MSD samples where the spike concentration was less

than the required 4: 1 spike-to:-sample, ratio and MS/MSD samples were

additional MS/MSD samples or the total percent recovery indicated that

the result was accept.able. The samples were not flagged.,

The MS!MSD resultsf·or the hexavalent chromium samples were gener

ally outside the req.uired limits. The analytical laboratory stated that

acceptable spike recoveries for t.his analyte are typically impossible to

obtain due to the probable conversion of the hexavalent chromium to the

trivalent state. Generally, the laboratory was able to show acceptable

MS!MSD results for total chrl1lmium spikes. For this reason, the hexava

lent chromium MS/MSD data were not considered during the review. The

data that were flagged as a result of the MS!MSD data review are pre

sented in Table B4.3-2.

TABLE B4.3-2

DATA FLAGGED DUE TO MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

Lab Lab D&M
Report Sample Sample, QA MS/MSD Recovery!
Number Number Number Analyte Flag Reason

2103 ALL ALL Sulfate J 67/70 percent recovery
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T~LE B4.3-1

OATA FLAGGED DUE TO METHOD BLANK RESULTS

Sheet 1 of 3

Lab Lab DEeM
Report Sample Sample QA
Number Number NlJmber Analyte Flag

98374 1 0-4-B,C CadJni:um B

2 D-9-A,B,C cadmium B

3 D-5....A~B,C ca.dmi,um B

98420 1 SW-l Iron B

2 SW-3 l1ron B

(~:'~.\j 98424 5 SW-S Iron B
\.,
., ......

6 SW-6 Iron B

98664 1 W-6~B J:ron B

2 W-6-Bl Iron B

3 W-6-D Zinc B

Blank Concentration!
Reason

O. 6 mg/kg (OL=O. 5
mg/k<1) wi.thin lOx
sample result.

Same as above

Same as above

0.05 1il9/1 (DL=0.01
mg/l) wit.hin lOx
sample resul.t

Same as above

Same as above

Same as above

Same as above

Same as above

0.003 mg/l (OL=O. 002
mg/l) within lOx
sample l"esult

9882·5 10 RPW-4D Iron B 0.04 mq/l (DL=O.01
mg/l) wi thin lOx
sample result

99378 ALL soil samples cadmium J
EXCEPT lab sample
number 22 - D&M
sample number
W-1SD-16.0

1.2 m<J!kg (DL=0.5
mg/kg) within lOx
sample results
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TABLEB403-l (Cont.inued)

Sheet 2' of 3

Lab
Report
Number

La,b
Sample
Number

D&M
Sample
Number

QA
Apalyte Flag

Blank Concentration/
Reason

1298 1 P-Ol Iron B 0.04 mg/l (DL=OoOl
mg/1) within lOx
sample result

15 W-06D Iron B Same as abo~e

17 W-IIB Iron B Same as abo~e

49 W"'30(2) Iron B Same as a:bo~e

1914 3 w-121 Iron B Same as above

2103 1 i'l-15d-19.0 cadmium J 1.0 mg/kg tDL=0.5
mq/kg) within lOx

('" sample result',".- '.}

': .- •. :-j

".~ .':'-', ,~.

2 W-UiD....30.8 cadmiuJl1 Same aboveJ as

8 W....16D-3 cadmium J Same as above

9 W-16D-6 Cadmium J Same a's above

13 S-15BC cadmiwn J Same as above

14 S-d6BC cadmium J Same as above

17 S-19BC cadmium J Same as above

2411 4 W-ID Iron B 0.06 mg/1 (DL=O.Ol
mg/l) within lOx
sample result

8 W-16D Iron B Same a$ above

9 W-161 Iron B Same as above

10 W-16S Iron 8 Same as above

t' ~
,,

"'(
''',- "
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TABLE 84.3-1 (Concluded)

Sheet 30£ 3

Lab
Report
Number

Lab
Sample
Number

ID&M
Sample
Number

QA
Analyte Flag

Blank Concentration!
Reason

DL = Detection limit
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B4 • 3. 3 Replica~_e Analyses

Replicate analyses were conducted to evaluate the laboratory preci-

sion. The analytical laborato:ry analyzed replicate samples ata fre-

quency of one per ba-tch, or every 2e SaIn!ples, whichever was mo:re

frequent. Replicate samples were not analyzed with every bacch since

MS!MSD resultis were also indicative of precision. If a replicate a,naly

sis result for an analyte was outside the acceptable ± 20 percent range,

then any sample in that la;b report with a detectable concentration of

theanalyte 1;hat was outside the accepta]::>le range was flagged "J" to

indica:t:e that it was a,n estimated r.esul t • The data tha,t were flagg,ed

as a result of the r,eplicateanalys,is revie", are presented in TabLe

B4.3-3.

TABLE B4.3-3

DATA FLAGGED DUE TO REPLICATE ANALYSIS RESULTS

Lab
Report
Number

La,b

Sample
Number

D&M
Sample
Number

QA
Analyte Flag

Relative Percent
Difference/Reason

(RPD)

97202

98016

7 8-6 EP Lead J

9 S-9-DUP EP Lead J

11 5-13 EP Lead J

14 8-49 EP Lead J

ALL ALL .Chromium J

ALL ALL Iron J

ALL ALL Sulf'ate J.

8...58

67 !percent R'PD on EP
TOX Lead

67 percent RPD on
total. chromium

39 percent RPD on
total iron

23 percent RPD on
to'tal sulfates
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B4. 3. 4 Standard. Refer,enca ~a,terialJl.naly~es

Sta,ndard reference mater.ial. (SRM) analyses were conducted to verify

tne, accuracy of the analyses by compari!lg the sample analysis result

with the known, s,tandar.dized concentrat.i.0h. The SRM a,nalyses were con

ducted for each batch ·0f samples. If the SRM result wa's 0utside the 95

percent confLdenee interval for the a!nalyte, the samples with detect

able c0ncentrations of the anal7/te were flagged "J"t0 indicate a·n es;ti

mated concentration.. The dataf.laggeda's a result of the SRM analysis

review are presented in Table B4.3-4.

TABLE B4.J-4

DATA FLAGGED DUE TO STAmJARD REFERENCE MATE~IAL ANALYSIS RESULTS

Lab Lab D&M Result/95 Percent
Report Sample Sample QA Confidence
Number Number Number Analyte Flag Interval

C,";) 98374 5 SW:-2 Iron J 0.68/0.70-0.88 mg/l

.... ~•••j 98587 MoL ALL Chloride J 13.5/9.8-13.2

ALL ALL Alkalinity J 3:8/31. 1-37 • 7

98634 ALL ALL Alkalinity J 38/31.1-37.7

9'8664 ALL ALL Alkalinity J 38/31.1-37.7

9882'5 ALL ALL Chloride J 13.4/9.8-13.2

B4.3.5 Calibration Results

i
~, r

"..'.'"

Calibration samples were analy;ed to verify that analytical equip

ment wer.e initially accurate and th'at they remained accurate throughout

the analyses for a 9iven batch of samples. The analytical labor,atory

performed two types· of calibration during the anatyses , The first was

the initial calibration involving a mUltipoint calibration and the

second was the continuing calibration involving single-point calibra'tion

cheCKS. Initial calibration results were Ji)resented as calibration graphs

B-59
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and then checked to verify the dat'a and to assure that the ca,librated

linear range encompassed the sample result ra,nge. (taking any necessary

dilutions into account). The cop.,tinlling calibration analyses were can...

ducted after every 10 samples were analyzed. If continuing calibration

results were not wi thil'!. the acceptable, j:, 10 percent range" the full

multipoint calibr'ation was conducted or el$e the data associated wi tn

the calibration (in the same repor,t,) were to be f,lagged "J" indicating

an estimated coneentr~tion,. The calibra,tion analysis results indicated

that initial and continuing calibration were aeeeptable.

84.3.6 Saxnple Holding Times

The sample holding times were reviewed to verify that sample wer,e

extracted and that extracts were analyzed within acceptable periods of

time. The sampl,.es lis,ted in Table 84.3-5 were flagged "J" to indicaite

an estimated coneentration because the acceptable, holding times were

exceeded.

84.4 PHYSICAL TESTING LABORATORY QA/QC METHODS

The physical testing laboratory conducted' duplicate sample testing.

The results of the duplicate sample testi.ng indicate that the data

reported by Pacific Testing Laboratories were accurate and precise.

8'-60
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'J.!A8LE 84.3-5

DATA FLAGGED DUE TO EXCEEDED HOLDING TIMES

Lab La'b D&M.
Report. Sample Sample QA
Number Number Number Analyte Flag Reason

2103 11 8-5....2'5.5- AI.L J 6-month sample hold-
ing time exceeded

18' W....11&-35 ALL J Same as above

2222 :3 W-15S-5.5 ALL J Same as above
4 W....15S-15·.S ALL J Same as above
28 W-IID-50 ALL J Same as ab0ve
29 W-llD-6'O ALL J Same as above
30 W-llD-70 ALL J Same as' aoove
31 W-llD-SO ALL J Same as above
32 W-llD-90 ALL J Same as above

33 W-11D-100 ALL J Same as above
34 8-6-3;0.5 ALL J Same as above
35 8'"-10-36.5 ALL J Same as above

r> 36 W-6S-25 ALL J Same as above
~<.'_~ i"· 37 W....6S-61 ALL oJ Same as above

42 W-6S-FILL ALL J Same as above
43 W-6S-15 ALL J Same as a,bove
44 W-6S-20 ALL J Same as above

45 W-7S-5 ALL J Same as above
46 W-7S-10 ALL J Same as above
47 W-7S-20 ALL J Same as above
4'8 W-7S-FILL ALL J Same as above

8-61
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B5.0 DATA MANAGEMENT PROCEDURES

All onsite real-time measurement and laboratoq gene£ated analyti

cal d'ata were transcribed ento preformatited data co!l.lection forms. The

data were entered front the form!;, v:erified, and input into a computei['

file to provide ready acceas for data analysis. A cempute:r based dat.a

management system (DBASE III Plus,) was \l'sed for val.idation and pro

cessing of the data to aforIn· whichc al1owedf:lexible validation and O.ut

put routines. Data sununar.ies were output fz;om t.he data base and checked

manually.
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APPENDIX C

ANALYTICAL !DATA
SUMMARY TABLES
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TABLE c- 1

II.IiWlD: 5£DIIt£MT SAllfU5, RlliIID 1 IfN' - Sept, 19861, fdlUIlIl 21(1K, 1984 " Jon, 19871 IIHO RlJUHg 1 IFN, 19811 f\lIAlISIS.RESUUS

[I &" ROUHD lAU-SfIItf'lU DIll( pH Pb ft$ Cd Cr Hex Cr l~ Fe SO. II ClIP lOT SLDS £1' ~b £1'1\$ EPed EP ()r
SNIf1.[ • .gIl, I,ll, ~,/l, 19/ 1, ag/l, ~/l, ~,/l, 19/ kg lal Z 1,/k, .~Ik, ~/l, 1,/a,
---------- .~-----------------------.._---~----.-----------"--~-.,.-----~ .... ~~-----------~.,.~- ...----------------~---------------.;;.----- .._..-_ .._----------------_.._--------~...- ..--~-...~---~-~-----,....;...-"""-=-- .....,-_.._--- ...-----------""..--...--....---

Il[Sl IIllNIE lMf REllNlIHl
~D"04 1 98J74 - 'I 08/19/86 '9.3 1500 41.0 2.58 9.J JOO lUG 18000 4:iOOO 7.' 25.9
SD-04 1 25J8 - 20 02124/B7 9.2 1500 4G.0 1.7 210 550 7400 6100 16 .4 1M
SO-OS 1 98174 - 1 08/19/86 9.l 1000 45.0 4.U 4.2 860 920 41000 5000 3.5 21.7 0.4 0.01 0.02 O.IU
50'05 1 25J8 - IS 02124/87 9.0 890 50.0 4.8 540 1000 26000 8400 23.2 24.2 0.,4 MOIl 0.02 0.2
SD-05-diql I 98174 - .~ 08/,19/86 9.0 1000 37.0 J.9 B 4.2 920 860 41000 4200 7•• 23.8 0.4 o.olU 0.02 O..tU
SO"05cdup 3 2538 - 17 02124187 9.0 870 55.0 4.7 740 1000 31000 8200 22.3 24.3 0.4 O.IOU 0.02 0.2
50-06 1 98374 - 4 08/,19/86 to.2 2.0 44.6
SII e06 J 2538 - 16 02l?4/87 B.'1 390 45.6
51H2 3 25J8 - 19 02124/B7 .9.0 460 76.0 2.2 110 410 21000 5600 34.9 :u!.1
SO-l~ 3 2538 -18 021241B7 10.5 780 20.0 6.5 2200 2000 88000 1400 7.0 53.3

EftS' [I(lM[ LIIKf: RElIIlfIHr
SNI I 98420 - 4 08/20/86 B.I 1400 63.9
50-01 1 2538 - 15 Oll24/87 IJ,,8 4100 40,S
S[le02 I 98420 ' 1 OB/20/86 B.O 7200 13.8
50-02 3 2518 - 11 02124/87 7.1 12000 99.0 36.0 48 1500 49000 21000 6.4 41.9 28.0 O.IOV 0.33 O.IU
SD-02-2 2 1298 - 25 12/&7/86 '7.0 1900 34.8
SIl-03 1 98420 - 5 08120186 B.5 160 77.2
SD-OJ 3 2~ - JO 02124/B7 9.2 2600 47.3
SDel0 2 1298 " 32 12117186 1M 1700 20.9
SD-Ill 1 25J8 - 32 02124/87 11.4 1500 &3.0 3.3 13 390 4800 250 12.6 2007 0.2 0.100 O.OIU O.IU
~D~10~dup 3 2518 - 33 02124/87 11'.8 IS00 13.0 2.B 16 170 6S00 66 14.1 24.3 0·7 0.1011 O.OIU OoIU
ss-n 2 1298 ~ 30 12117186 1M 530 160.0 3•• 23 210 3300 1900 6;9 29.2 0.2 O.IOU 0.01 O.IU
SDeU 3 25J8 - J4 02124/87 11.7 4900 23.9
SD-lhdiap 2 1298 - 31 12117186 12.4 430 99;0 2.5 12 " IBOO 3300 4.7 24.7 0.5 O.IOU O.OlU O"'U

lilllftlt£HE IlIVER
50-07 1 98424 - 2 08121186 9.2 56 5.7 0.5U MU 9 72 38000 51 11.8 71.9
5H7 :I 25J8 - 10 0212J/B7 1i.4 26 6.2 0.7 26 82 30000 190 14.2 71.9
SHB 1 98424 - 3 08/21/86 8.8 30 70.7
SP-oB 3 253B ~ II 02l211B7 5.8 H liM
-:---:.-:"'C--:"----- ______________.. _

U: following ~ Ilullier indi'at~ cOllcentutiClll hlOli de~ecliUIIlilit. \I~lue shoilll is detection liait.
dup: Following Q ~Q.ple nUlber indicotes 5Qlljlle is Q duplicQte.
B: 'oNowing Q nu.ber indicotes b1Qol concenlroliClll with lOx soaple result. See ~ppeod!x It Setlion 4.0 forexploooliCHI.

SCOEPA00015703



/':'~

TABLE C- 2
SHEET 1 OF 2

HI 6011.1': SUBSlIIIfAi:E SOIL SMJ1:ES

oII DEfTH LA8'-SAIflU MTE pH PII As Cd l)r~. tr Ie :Ft 504 t1 ColP lOT 5!-[l5 EfPll Ef As Ef'Cd Ef' Cr
SNtPt:E , utI at/kt ~/k9 Igllg tIIgllg ag/kg agllI.g Iglkg rag/kg UI 1 All/kg Iglkg 1,/k9 19/kg
___________________"'! ___________________________________ _ _ _ ~--------------_-------------------- ...---------~~--________--:__~ ______________ .,....",;.,....:_-.------..,:---~,;....:-:""-..;".._,......,:",.:::-."':....,-.-'-_~.-_._O_~....:.::,...""_::.,...-7""-.'-_:'_:,...-'::-..,.--,.,.:,:._:-:"':-.,::-_-..,..~-~~----------

H5-01 6.5 98016 • 10 01125186 IhO 110 14.0 0.7 bOll 2YG J 130 31000 J 160 J 1.6 BM 0.211 0.01 0.0211 0.111
8c05-ol-dup &0 9801& - 15 0712518& 11.0 120 82.1
11-05-02 10.5 98016 - It 0712518& 11.0 90 14.0 0.6 1.011 200 J 89 28000' J 100 J B.:l 83.1
H5-o3 15.5 '18016 - 12 117125186 11.0 210 19.3
8-05-04 20.5 98016 - 13 117125/86 10.0 1'10 74.2
'8~05-o5 23 98016 - 14 07l25IU 9.6 62 n.s
Bc05-06 25.5 2103 - 11 01125/86 5.8 16 J 6200 O.IW O.OI~J 0.01 J O.IIIJ
[1-06-01 5.5 98016 - 16 07125/8& 10.0 42 8.3 0.5 1.011 23 J 75 25000 J 220 J 10.8 80.9 0.211 O.OIU 0.02U O.W
~-06-o2 10.5 98016 - 17 07125/8& 9.2 75 1M 0.6 1.011 57 J '13 16000 J 140 J 10.5 82.4
J-06-o2-dup 61 98016 -10 07125186 56 1M 0.6 I.OU 27 J 98 26000 J 160 J 1105 81.8
B"06-o3 15.:1 '18016 - 18 07125/8& 7.7 16 75.6
[1-06-04 20.5 98016 - 19 0712518& 7.7 74 81.6
B-06-o5 23.5 99378 - 2' 07128/8& 5.7 29 64.8
8-06-06 30.5 2222 -]4 07128/8& 5;2 17 J 67;5
8-08-01 5.5 98016 - I 0712818& 8.4 46 2.3 0.50 LOll 41 J Jll 21000 J 71J 9.7 86.7 0.2 0.0111 0.0211 0.,111

8-011-02 10.5 '18016 - 2 117128J8& 10.0 '" 3.1 0.7 1.011 280'J 130 34000 J 4IIJ 8.9 '10.1
B-OQ-O;!-dup 60 98016 - 9 07l2B/86 11.0 140 88.7
8-08-03 15.5 98016 - 3 07128/86 10.0 21 3.1 0.511 1.011 240 J 16 85000 J 28 J 1.,4 86.4
8-08-04 20.5 98016 - , 07l2B/86 1100 98 4.8 0.7 1.011 250 J 18 26000 J 46 J 4.0 87.0
8-08-05 25.:i 98016 - 5 0712818& 11.0 87 1.4 0.511 1.011 140 J 81 61000 J 190 J 6.7 87.3
8,08-06 30.5 '18016 - 6 07128/86 11.0 3D J.8 O.SU 1.011 4211 J 31. 27000J ISO J J.II 86.6
t-08-07 32.5 98016 - 1 07/30/8& 6.2 41 5.3 0.1 ,1.011 16 J 130 26000 :J IBD J 19.3 &5~4
8~081l8 3••:1 '18016 - 8 1171311/86 5.7 16 J.3 O.SU I.OU 15 J 64 29000J 50J ~6.'1 60.2
8-111-01 5 '19378 - 13 08/04/8& B.D 1011 0.9 0.7 J 0.511 1 6 10000 40 2.2 91.2 o.lu O.OIU O,OIU 0.111
8-10-02 10.5 '19378 - It 08/04/8& 9.8 240 5.8 2.4 J 0.50 no 210 44000 78 ".8 U.2
8-10-03 15.5 '19318 - IS 08104/86 '10.1 60 78.2
8"10-04 19 99378 - 16 08/05/86 '1.4 13 1.5 0.5 J 0.5U 1000 71 UOOO 25 5.a 91.,5
8-10-05 20.8 '19178 - 17 08I05J8& '10.4 17 205 0.7 J 0.5U 1200 10 IlooO 150 3.6 89.6
8·10-06 25.5 '19378 - 18 08/05/86 10.3 140 15.0 1.1 J 0.5U 190 170 23000 130 7.1 U.S
8"10,,07 29.2 '19378 - 19 08105/8& B.9 4l 119.9
8-10-08 30.7 2103 - 12 08/05/86 4.5 13 76.3 0.111 'O.OIU 0.01 O.IU
B-10-09 36.5 2222 • J5 0810:1/86 4.0 15 J 73.5
111,031"-01 5.5 2222 - II 11125/86 8.0 54 83.8 ~~

1II~03bc02 10.5 2222 - 12 11/25/86 9.2 27 3.4 0.511 36 64 25000 liD 9.2 73.5
III c03D·02 ie.s 2222 - 12 11125/8& 9.2 27 3.4 Mil 16 64 25000 310 9.2 7305

,1II-0JD-02cdup u.s 2222 - 13 1112518& 9.4 26 BI.O
111-030-03 15.5 2222 - 14 11125/86 7.0 110 no 1.9 74 220 31000 6100 26.,1 511.2
1II-01b-G4 20.S 2222 - 15 11125/86 5.'7 22 ~2~7

111"031,-05 25.7 2222 - 16 11125/8& 6.2 16 68.8
111-0311-06 30.5 n22 - 17 11I2'".J86 5.5 '16 60.5
1II-03D-08 4o.s 2222 - 8 HI26186 6.9 10 2.0 0.:iU 28 50 19000 54 18.6 6.7
111-0310-10 52.0 2222 - 9 11126196 7.3 II 66.5
U,03D42 60.5 2222 - 10 HJ26I86 6.8 85 70.0
111-0311-1,4 70.5 2222 - 18 12/01186 6.8 16 52.4
Y~OJO-16 80.3 2222 - 1'1 12/01186 7.9 15 67.4
11"03[1-19 97.7 2222 - 20 12101/86 7.9 29 ],2 0.6 23 78 31000 ri 10.7 74.2
Y"06S·01 5.0 2222 -42 07122/86 5.5 29 J 77.7
111-065-02 15.0 2222 - 43 07l221B6 7.1 20 J 14.B
Y'06S-03 20.0 2222 - 44 07122/86 7.4 19J ]4,1
W-06S-04 ~5.0 2222 - 36 07122186 6;6 16 J 4.5 J 0.1 J 22J 69J 340110 J 15IlJ 1404 J 7•• 4
1II-06S-0.-dilp 25.0 2222 - 37 07122/9& 6.? 18J 16.9
~-07S~01 5,0 2222 - ~5 0711'3186 ~., 67000 J 8?2
1II-01S-02 10.0 2m - 46 07/l3J86 6.0 26000 J 87.1
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TABLE c- 2
SHEET 4 OF 2

ilL liOllD: SlJ~SlIlfACE SOIL !iMI1£$

J)III (l(f'lH lAllt-5MPlll DAft pH I'll 115 Cd tr Ill!. tr la f. $04 C£ CQP 101 SUS E1'''' EP IIi Ef' Cd (f' tr
SAIlI't( • Iftl ag/l, 1lIj/1~ .,Il, .,Il, IIg/l, ""1, ""1, .,.11, Itl X agllg .~/lg ag/lg IIQllg__________....._______~______~__~________..:__________...__ ...___.._____________,___________ ~~~-~-_-.--.-----.,....-._,_.-'-:_-~.'"' ....;--;..~- .....---_---~ ..~-"'!~---------------'----------~---,- ... _______________ -:-'-'-______-'.......... ____ ........;________ -.;0

IIcc07S-oJ !P.O 2222 - 48 01124/86 5.0 620 J 18.1
....075,-04 20.0 2222 - 47 07124/86 4.5 820 J 81.7
11-110--01 5 fIOJ6 - 21 01124/86 11.0 17 0.1 0.511 1.011 4:'10 J 18 29000 J 21 J 2.2 8M 0.211 o.olU 0.02U O.IU
IHID-02 10 980*& - 22 01124186 '11.0 48 2.4 0.511 1.00 UOJ 59 '2000 J Jl J 7.3 86.8
II-IIfHl3 15 98016 - 23 01124/86 12.0 28 J.9 0.511 1.00 100J 41 130000 J JlJ 11.1 86.0
II-IID-OJ-dlll 60 99378 - 11 01124/86 21 2.7 0.5 J 0.511 260 54 J5OO0 110 12.0 80.6
lI-m-04 20 '80*& - 24 01125/86 9.5 120 no 0.6 8.00 200 J '2 34000 J 26UJ JI.4 71•.4
II-U"'05 25 98016 - n G7I25I86 1.' 32 10.8
1I-1I0--06 30 99]18 - 12 01125186 1.0 28 5708
1I-IIDeOl 35.0 2103 - 18 01125/86 5.8 24 J 56.4 D•.IU~ o.olUJ O.OIJ O.IUJ
'HID-Gl ~ 2222 - 28 01125/86 6.5 I] J 12.1
1I-IIH8 60 2222 - 29 G1I28/86 7.9 22J 70.4
lI'IIIHI1 10 2222 - 30 01128/86 7.4 11 J 75.6
IHID-l0 80 2222 - 31 01128186 7.2 15 J 71.4
lI-nD-H 10 2222 - .]2 01128/86 1.2 11 J 13.5
lI-llD-12 100 2222- lJ 01/28186 1.8 17 J 71.4
lI-m-12 40.0 2222 - J8 121J1/86 6.6 15 62.7
8-120-16 50.0 2222 - J9 12112186 6.0 14 66."
IH2D-20 60.0 2222 - 40 "12/12/86 5.B 15 67.3
8,.12~-~ 10.0 2222 - U 12/15/86 6.3 15 63.6 . ~

1I-12D-28 80 22n - 2 12115186 6.6 IOU 11,.8
1~150-01 H;5 99378 - 20 08107186 11.4 290 3.7 1.5 J 0.511 1100 1000 140000 200 71.8
1I~150;lI-:dup 60 99378 - 21 08/07186 0.1 ~.OIU O.OIU 0.1
8-12"02 " .,m8 - 22 08107/86 12.7 2300 87.0 IJ.O 0.5U 24 210 6600 50 3.5 55.7
IId:;D"OJ 11.6 99]18 - 23 08/08/86 1M 17 6.0 D.6 J 0.511 15 4J 23000 12 4.4 17.2
IH50"04 13.5 2222 - :I 07124186 II.' 120 J.I D.5U 410 110 44000 1211 '~2 82.4
IH50;l4-dup U.5 2222 - 2 08107186 6.6 IOU 71,.8
11-1511-'05 JM 2JO] - I OBl08/86 7.8 13 3.1 1.•6 J 28 47 18000 64 J 7.5 78.'1 OolU O.OIU 0.02 0.111
11-15D-06 26.0 2222 - 6 08/08/86 ".7 16 15.6
11-150-07 30.8 2103 - 2 08108186 '.4 26 •• 8 0.1 J 39 53 22000 7D J 1.7 80.0 D.J O.OIU 0.02 O.au
1I-151l.-OS 35.5 2103 - 4 08/08186 3.6 10 1'.8 O.IU O.OIU 0.02 O.IU
1I,15H' 41.0 210] - ] 08108186 4.3 18 8?3 O.IU O.OIU 0.01 O.IU
1"150-10 45.0 2103 - :I 08111/86 3.6 ]6 7M D.IU O.OIU 0'.0.2 'O"IU
I-lSD-II 55.0 210] - 6 08I1l186 5.6 31 74.8 DdU O.OIU 0;01 O..au
11-15(1-12 65.5 2222 - 7 08111186 8.0 12 13.1
1-155,01 5.5 2222 - 3 07124/86 8.0 120 J 8J.O
1I-15S-02 15.8 2222 - 4 01124/86 10.6 340 J 18.2
8"1611-03 10.0 2103 - 8 12/1lI86 11.1 2J 4.3 1.3 J 19 55 1,9000 '159 J 10.8 11],8 Doll! o.olU 0.04 901U
1460"04 15.0 2103 - 1 12111186 1l.4 110 75.4 0.3 O.OIU 0.05 O.IU
IH6D-D6 15.5 2103 - , I2I1lI86 .,.5 24 5.-5 1.6 J 20 61 22090 160 J 12,4 78.7 OdU O.OIU Oi01 O•. au
iH6D-08 20.0 2103 - 10 12111/86 ". 16 18.0 0,1 O.OIU 0.01 O.IU
11-160-09 25.0 2222 - 21 12112/86 8.2 15 76.5
11'160-10 30 2222 - 22 12112186 5.1 12 61..'
1-169-13 40 2222 - 23 12115/86 6.3 II 56.4
11-160-15 50 2222 - 24 12/15/86 7.4 23 12.5
1-160-18 60 2222 - 2'S 12116/86 6,' 20 70.5
11-1611-21 70 2in - 26 12IW86 1.1 18 11,.9
u-I6D-N 80 2222 - 27 12/17/86 8.0 1'7 74.5
--------- ------- ----------
U: folJowingQ nu..ber in~iHlt>5 cOIIcenlralion belou del,clion liaH. Value shown is dt>~eclIOQ HaJI.
dup: roJlowin~ Q 50,,,le ,auBber indicdes 50llple is Q du~lkale.

J: follOWing Q n'lalIt>r iadicdes fslioQled cOlltl.'nlrnti,O!l. See ~ppendi. k Serlion 4.0 for ,~xpl.nQtilJn,
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TABLE c- 3
SHEET 1 OF 2

II. liU..D: StIlfft[[ :5(lIL SNlPLEs. I\IW.Y51~ 1E5IlIS

1111 I.A8D-SNll'lE' IlUI ,II ... lis Cd tr IIIIM tr la Fe 504 [( [GIl 101 SLDS EPi'b EP As [f'1:o:l EP Cr
SttItPl( • 1IlI/I, 1I\l/1, .,11, 1I!,1l, DlllIg agJlg 111/1.• I9llg U) Z lI9Iko ..I., A,Il, II/i,
---.---,--~---.."""---";;~":'--":'-;"-"'---.-.-------.--....._-.-.'-------_...._-----~~--~-------_ .._----_.-------~-----~-~------------~-~-~---------------.------~-- ....-.-----~ ..--~~-~---
5HI 97202 - 1 0610518& 5•• SJO 91.6
SS-01"'1lup 97202 - 2 0'/05186 5.2 400 93.6
SS...2 97202 - 1 06102186 5.2 1700 9J.1
55...J 97202 - 4 06l0J/8& 8.0 1300 19.0 J.4 O.:i1I 15 10000 21000 4J 6.8 91.0
55-04 97202- 5 06l01lBil 8.0 7900 91.1
SS-05 97202 - 6 06101/8& 7.J 10000 88.0
55...6 97202 - 7 06/01186 ••6 l:iOO 9J.5 0.2 J O.OIU 0.01 1l.IU
5H7 97202 - 8 06101/86 6.6 8100 93.1
55"" 97202 - , 06/05186 1.2 20000 6J.O 1,2.0 O.:iU U 120 J4000 500 6.5 91.0 30.0 J O.OIU 0.10 O.IU
55-0'-dupl 97202 - 14 06/05/86 2J,O J 0.010 0.08 O.IU
SS-O'I-dup~ m02 - 15 06105186 1'000 52iO 11.0 0~511 14 J20 MOOO SSO 6.1 93iO
55-10k 97915 - 18 07/18/86 B.2 130 77.1
SS-lIR 97915 - 19 07118186 8.5 27 92.'
5H2 97202 - 10 86/04/86 4.7 1500 15.0 0.6 O;SU 15 89 24000 110 4.1 '2.4
5S~1J 97202 - 11 06/05186 5.7 1400 92.4 O.J J O.OIU O.OIU O.IU
SS-I3-dup 91202 - J~ 06/05/86 0.2U O.OIU O.OIU O.IU
SS-14 m02 ~ JJ OIJ04/86 ~., 120 '102 ~

SS-I~ 2101 - 1J 01106187 B.4 230 7.8 2.5 J 190 780 J.lOOO 34 J 1.•1 85.6
55-.16 210J - 14 01106187 B.4 120 16.0 1.8 J 110 160 37.000 21 J 1M 8lI.7
55-1'7 2103 • 15 OJ 105187 8.6 95 811.2
5S-I1-dlJll 2101 - 20 01105187 8.6 100 87.6
SS~IB 2103 - 16 01/05187 8.4 HO B5.J
SS-19 2101 - 17 01l0Sl87 7.9 140 6.5 1.5J 120 140 39000 20 J 16.~ '70555-20 ''tJ78 - I 06/JO/86 1.4 240 92.5
~HI 9'tJ78 - 2 06/10/86 1.5 140 47.0 0.8 J 0.511 18 130 53000 14 IJ.O 91.6
55-22 210J - J't 01l09lB7 6;8 66 '80i8
SS-21 9'tJ78 - 1 06111/86 1.6 640 1.4 '1.•0 J 0.511 16 170 29000 259 10.6 '2.0
55-24 '7915 - 29 07117186 B.2 750 92.1
~-25 97915 - 17 07118/86 1.6 520 87.5
55-26 97915 - 28 07117186 8.7 1200 1.1 o.~ 0.511 15 180 1.."'000 410 '.2 92!~4

55-21 't'tJ78 - 4 06I1J186 1.4 5to 5.5 1.2 J 0.511 10 JOO 12000 9400 7.2 '0.0
SS-27-du~ 't9J78 - 9 06111/86 no 2.6 1.7J o.5U II 430 14000 7700 1.2 '0.4
55"28 97915 -27 01117186 '.2 11000 91'.7 41.0 O:OIU 0.0211 O.IU
55-29 9'1378 - :5 06111/86 M 7800 n.J
55-30 't9J78 ~ 6 06111186 .iO 220 ,p
55-J0-dUjl 9'1378 - '10 06111/86 •• J 250 91.4
55-JI 91915 - I 07115/86 8•• IllI 92.1
5S-J2 97915 - 2 07115/86 Ii.2 2J J.B O.~ o.5U 170 55 31000 36 IL2 92.0
5ScJ3 97?15 - J 07/15186 8.J 22 92.2
55-34 '7'115 " ~ 07115/86 8.2 1'1 91.0
SSeJ5 77915 - :5 07115/86 7.4 15 4.8 0.511 0.511 18 51 24900 120 13.8 82.6
SS-u 9'1378 - 7 01101186 1.8 18 89.4
SS"J7 '7915 - 10 07116186 8.0 16 89,.7
SS-38 97915 - , 07116/86 8.6

"
89.3

55,J' '7915 - 8 07116/86 7.6 19 87.8
SHO 97715 - " 07l!5/11G 6.' Ie ,O.~

55,41 m78 - B 07107186 1.9 19 91.5 O.ld o.oiu O.OIU O.IU
SH2 97915 ~ !'2 07116186 9.2 21 86.4 '
SS-4Hup 77915 - U 07116/86 '.3 '16 91.2
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II. 6IlUlD: SlIrlfta SOIL SNIPlfS. AIW.'SIS IlES1US

-"-',

TABLE C-3
SHEET 2 OF 2

11111
SNll'LE •

bW-SiIIlI'U' "JE pH Cr Ife~

agllg
iiI'

ag/lg
Fe

III/It
S04

ag/lt
tE Cap lor a.DS I;P f'b

Ul Z IItI'lg
£f' 1\5
aglig

EPCd
ag/lg

Ef Cr
1191111

_.._-------~---:~-------------"...,...--'----------"---------------'---------- ...-----------'-.-,--~--~-...-~~--.. .;. ...,..:.,.------~--------------~--.....-_ ...._---'----------------~--""'- ...--
SNl 97915 - 14 011*"86 8.1 I' 11'1.'
55-44 919J5 - JS 07/16186 8.' 18 BJ.]
$S-45 97915 - '6 07116186 8.4 20 ,1..&

Wl6rlOOHIlSNlPl.£S
SS,56 97915 - 21 01ll4.... 7.1 ~ 17.4
SS"51 '1m - 2J 01ll4/1l6 ,.J 45 81.6
SS-2 mls - 2. 01114/86 J.O 44 79.l
55,59 91915 - 2:i 07lW86 5.' 34 78.]
55-60 97915 - 26 01114/810 5.6 IS 8:';.0
-----------..._-------------

U: fo!llllling a nuiller in4iules clIIcetlh.tiOQ btlOll dt'ledillll Hail. l/Qlul.' shown is dt'1ecliOQ lian.
d.,,: following a saaple nualler indicates s4lr~le is • d."licole.
J: fol'lGiling Q auiller indiules eslillloted clIIcetilralilll. Set "PIendix II Section 4.0 fur exp1QIIalioa.
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APPENDIX 0

HYDROGEOLOGIC INVESTlGATtON DATA
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INTRODUCTION

APPENDIX rn , BORING LOGS ANOWELLCOMPLET,ION DIAGRAMS

Table 01-1 presents a t.abulat.ion of. well cons~r]lcti(:m dat.a·, such as

well numbers, location's, elevations of various features', diameter,s,

tOital depths ,and horizontal pe:nneabilities as determined by fieLd

testing. Th:i:s append:ix also includes logs of all borings utilized in

the present study (FiglJres 0:1.-2 through 0:1.-41). Borings tha.t were deve

loped as wells by installing piezomet.ers or well casing and screen show

the well ...construction details along with t.he log of borings,. Soilt.ypes

shown on the logs ,of borings are classified in accordance with the

Unified Soil Classification System, which is' included as Figure 01-1.

01-1
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TABLE 01 ~1
SHEET 1 OF 2

lOCATIOli AIIo COlISJllUCliOli
Of IlflU. 8Oll1.G5 AIID nst PUS

:-----SCrHII-----:---.51I1d 'Ick---.:
ElEV (lEV flEV ,vc rohl ~IZOliTAl

lIEll AIIo AQUIFEll fAST lIOlIrH 6ROWI0 TOP TOP Tap IlottClt Tap Ilott. Oil. D.pth PERMEABIlitY
oUIGlIAlIOIL 111 COORD COORO 5UllfACf 5Tffl ,vc (ftl (It] 1ft) (U) [ill. ] (ftl fea/llel III
_ .... _ ........._-_._--_ .. _ ............. __ ... _- ....._~~..- ........... - .. _ .................... _ ...--- ..... - ... _------_... __.. _ ........._-_ .. _-_.. _---_.. _ .. - ..._-~ ...... _--~ ..._........ - ....... _-_ ...... _-~~~!" ...... __ .. __ .. _---_.... - ......

dU5tlr,
'-1 S 11265.11 '61I.U 36.1 3'.11 31.11 9.00 21.00 UD 21.50 4.00 21.50 1.5£"03
11-10 D Jam." '681.22 36.0 38.11 38.06 40.00 50.00 JUO 51.50 UO JUO 1.2E-14
'-2 S 10340.12 tloo.16 J3.6 3U5 35.12 13.00 11.00 1.00 IUD UP lUll ) Uf-G2
IHD D 10W.II 9108.19 JU n.19 3U4 50.00 68.00 45.00 60.50 UO 6UO J.3E.06
,.J S. IOUUt mD.69 32.2 3UD RU 1.00 11.01 Uo 11.00 tAla 10.00 UH4
II-3D I 1002.2. tUl.16 3U 31.19 33.1t 30.50 to. 50 2UG U.50 UO tUo 5.3E-05

II-m D IDnUO 9tn.39 31.5 32.5. J9.0o 89.00 J5.Oo IUD UO '9UO J.lE.U
'-4 S 1I&JUI 9200.01 30.8 32.16 32.ll '.00 IUD 6.00 11.00 4.oD IUD l.ZE-ot
II.to I lom.49 9lOUS 30.1 JUI 32.61 39.00 tUO 35.00 SUD 4.00 50.00 t.DE-06
11-65 I mUI 8131.85 31.J 39 ..10 JUS IUS 21.25 '.00 21.00 2.00 28.00 UE.04
11-611 0 I11.uo mqo 19.1 3Ut 3Ut n.oo t9.0o 34.00 51.50 3.11 51.50 UE-o.
IIc68 I 9168.95 mUD 31.1 .0.H 39.96 SUD ".to SUO 61.9D 4.DO 61.9D '3.2E-03
11-15 5 10016. to mU8 36.0 38.20 31.11 '10.00 15.00 5.to 16.00 2.00 22.00 ) 2.0f·02
IHo 1 10098.16 910.51 36,4 38.II 31.11 tUo SUO tUIl SUO 4.10 65.50 1.8E-Ot

lIell5 $ 9961.26 ,,51.51 39.0 61.40 41.00 11.50 ~1.50 1.00 21.50 2.00 ·46.5D 2.3£.04
lot-IJI I 9961.41 9961.51 3U 40.48 tU2 suo 60.DO tUo ~UO 2.00 60.00 4.2E"04
lIellO 0 9961.41 9961.51 38.1 lUI 4UO '1.11l 9UI ll.OD t1.8D J.Oo IOUO UE-U
11·111 I muo 9911.10 31.9 IU9 1I.3~ 111.90 121. to lOUD 12l.90 4.00 m.tO 3.1Ht
11-125 S 10083.5 9~4U 39.4 n.DI n." TUD 20.00 12.Oil 21l.00 2.00 21.511 3.5E·ot
ill-121 I 10089.1 9552.6 J9.4 n.ll tJ.61 49.00 58.50 66.50 61.00 2.00 61.00 t1E,;1l6
11-12D D 10089.1 9552.6 39.4 t2.l1 t1.66 90.00 100.00 '1.00 10UO UG IG4.~0 1.3E-Ot
11-155 5 10615.26 8666.52 n.2 43.45 43.01 9.10 lUG 1.511 IUD 2.00 26.5D J.D[-03
II-m I 10683.33 865'-59 10.8 n.n IU8 28.80 18.10 21.00 40.00 Z.OD to.oO 4.9£-ot
11-150 D 10683.33 1656.5t to.8 41.11 n.ta 52.00 62.00 SUO Roo UO 10.00 UE.Ot
II-US 5 lOttS.l 8868 ..1 3U 35.12 35,56 1.00 IUD 1.00 IUD 2.00 IUQ 1.5£-03
11-161 I 1l00U 8863,3 33.1 36.11 JUI to.oO 50.00 Jl.Oo SUD 2.00 SUO l.fE-Q5
11-160 D 11001.1 8863.3 33.1 36.11 35.96 IUO lUO lUO 18.00 4.00 'tUo 2.1£-06

Iiingleli

IPII-l0 0 J0383.21 1699049 46.8 18.11 48.n 38.Do tUo JUO 50.DO UO 50.00 3.2E-03
If'll.20 0 10494.85 1181.18 n.• tU6 tUI 28.00 31.10 24.00 60.00 t.oD 40.00 3.3£·'-
RPIHO 0 I06l3.16 1923.11 n.t 4UlI 43.85 .3.00 SUO 38.00 ROO 4.00 ROO PE-03
RPlHD II 10101.33 8m.0I 16.4 tUO tU5 28.50 38.50 n.oo 00.00 4.00 tUO 8.9E"Dt
IlfiHO 0 91tD.3t 1383.11 41.8 IUD 4U8 30.15 IUS 2UO tUO 4.00 42.00 l.4E-03
1"-6 S UlU5 9004.01 16.6 31.58 31.99 15.00 20.00 1.00 22.00 2.011 22.00 ) Z.OE-02
1'1'-' I 9601.21 tOIl. 91 36.2 38.15 3U~ 20.00 25.011 IUD 26.110 1.88 2UD 2.8E-O~

11-10 0 958.J.03 mUt 35.2 31.10 3U6 IUD SUO 38.DlI 55050 t.OO ~UO I.9E-03
lHo I 9625.21 9658.29 33.1 35.91 JU3 2'.00 18.DO 22.50 39.00 3.81 39.00 5.9£-06

II-laD I t9U.90 10368.15 30.1 32.06 30.25 6UO IUD 55.00 11.50 4.00 19.00 I.6E-03
!'P-ll I 10111.65 Ul1.21 30 3U6 36.18 JUO 30.00 21,00 10.00 2.00 lUG 5,4E.05

SrAff GAUGE fASI iOm.OO U50 26.68
SJAff GAUGE IIEsr 9525.D0 mo 23.91

8-5 10652.66 9196.82 30.'0 2UO
8-6 m~'.~J muz 30.80 31.50

SEE NorES AJ END OFIABl.E
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TABL;E D1-1

LOCAHOII ANDCONSllIIICTlOli
Of WEllS, BOIIII&S AID TEST PITS

SHEET 2 OF 2

£LEV ELEV ELEV
WEll AND AllUlfEIl EAST IIOIIIH 6ROlI1ID TOP TOP
DfSIWTlOli (I) COORD COORD SURfACf SIEEL PVC

:-----SCrlen-----l-p--SiUld pick-~---:

PVC
Top BottOlil Top BottOlD Oil.

[It] [It) 1ft) (ft] [in.)

Tot,1
Depth
[ft)

HOli lZOliIAt
PERMEABILITY
ICII/&tc} U)

.. ;". -- -_ --_ ..-- _ --_ ~.._ ~ _ - -_ -_ -_ ~ - - -..-_ -- - ;". _.. _.;,; .._ _ - - ~-- ..~ ..
B-a
1-10
11'-1
Jp,2
Tp·3
TN
Tp-5
11'·6
TP-l
Ip-a
TP-'

Tp-IO

10116.51 mZ.tS 39.20
10109.82 9256.21 31.30
10m.00 9162.00 36.50
9925.00 mUD 35.10
9atO.00 9005.00 36.60
9915.00 muD 36060
9833.00 9255.00 3UO
9823.00 8865.00 3UO
9180.00 9360.00 35.20
9m.00 9210.00 36.00
9181.00 9100.00 36.00
1586.00 am .00 36.60

1I0TE5: I') AQUifER DESIGlIATlOIIS - 5 - FILL; 1 ;: SHALlON Al!lIlVIUM;
B- DEEP AlLUVIUll. AND I - IASAl..T

2) PERMEAlILJH EXPRESSfD III UPONElTlAL FORMAl
IE. lE-03 IS I • 10 -3 Cll/SEC

3) ELEVAJlOIIs REfEREMCED TO em OF POilILAltIl DAiUM

36.50
36.50
11.21
12.00
13.00
13.00
lUO
a.50

12.50
H.OO
IUD
10.00
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MAJOR DIVISIONS
GRAPHIC LET1'ER
S~MBOL S¥MBOL

T'iPICAL .oeSCRIPTIONS

CI;.AYEV GRAVELS. GRAVEL.SAND·
C~AVMIXTURES

~OOR~Y.cR"'OEOSANDS: GRAVEL,
t, Y SANDS. ~"T1iLEOR"NO FINES

C~A.YEYSANDS. SAND-eLAY
MIXTURES .

WELL·GRADED GRAVELS, GRAV,H,
SAND MIX·TURES. 1I1'T,LE OR' NO
FINES

~OORLY·GFlADEO'GRAVELS,
GRAVEL.SANOI'.mCliURES. UT·'J;LE
OR NO'FINES

SILTY SANDS ..SANO'SILT
MIXTl:JRES

SILTY GR'AVELS. GRAVEL,SAND·
SILT MIXTURES

sP

GP

SC

SM

GC

WELL;GRADEOSANDS..GRAVE~~ y:

SW SANDS. L1,TTLE OR'NO FINES

;r:» '._ ......
··t~ rr _ •

CLEAN'SAND

(LlnLE OR NO
FINESI

CLEAN'GRAVELS

ILlnLE,OR NO
FINES)

SANDS'WlTH FINES

IAI'I'RECIABLE
AMOUNT 01; FINES)

GRAVELS,WlTH FINES 1I1~~,llJrUII

(APPRECIABLE
AMOUNT O"'FINESI

GRAVEL
AND

GR",VELLY
SOILS

SAND
AND

SANDY
SQlLS

MORE.THAN~
OF COARSE FRAC·
TION RETAINED"
ON NO,4 SIEVE, .

MORETHAN~

OFCOARSE'F'RAC.
TION PASSING
NO.4~

COARSE
GRAINEO

SOILS

OoIORE THAN 50%
OF MATERIAL IS
~ARGER TH"'N NO.
2OG,SIEVE.SIZE

ML
INORGANIC'SIL TS'AND VERY'FINE
SANDS. ROCK FLOUR"SILTY .oR
CLAYEY FINE SANDS, OR Ct.AYEY.
SILT~'WITHSLIGHT ~LASTICI,TY

FINE
GRAINED

SOILS,

OoIOR ETHAN, 50%
OF MATERIAL IS
SMALLER THAN NO,
2iiiiSiEiiE SIZE

SILTS
AND

CLAYS

SIL'TS
AND

Cl.AYS

HIGHLY OAGANI(::SOIl,S

LIQClID lelMIT
LES$THAN 50

~IQClID LIMIT
GREAtER THAN 50

CL

O.L

MH

CH

01'1

PT

INORG:ANIC Ct.AVS OF t.OW TO,
MEDIUM PlAS'I'ICI,TY. GRAVEl.L.Y
CLAYS. SANOY CLAYS, SIt. TV
Ct.AYS. LEAN CLAYS

ORGANIC SILTS AND .oRGANIC
SIL TY CLAYS .oF LOW'PLAS'I'ICI,TY

INORGANIC SILTS. MICACEOUS OR
OIA,TOMACEOl:JS FINE SANDOR
SI~TY SOI~S

INORGANIC CLAYS OF HIGH
P~ASTICIT'Y. F...T Cl.AY,S

ORGANIC CLAYS OF MEDIUM TO,
HIGH P~ASTICI'TY. ORGANIC SILTS

~EAT. HUMUS. SWAMP SOILS WITH

NOTE: DUAl SYMBOLS A'RE USED TO INDICATE BORDERliNE SQIIL CLASSIFICAl710NS

NL liND, INC./GOULD, INc.
REMEDIAL INVESTIGATION

UNIFIEO SOI:l
CLASSIFICATION SYSTEM

.,
l"l
o
I...

l"l
GI...

IFIG. 01-1 DAMES & MOORE I
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B.QRING B-5
o,eO'LO 01 C L00

Dl!SCRIPTIOII'
GROUND EUEVATION 30.7'

•

•
IQ---; •

~ 15.----t.

20---~•
fB.2M - 1.34 •

25 it·I.7x1~

30---~

8M tl~~A~:~~os~k~~J:; :~"g, I'

GRADES TO VERY DARK GRAV aE~OW 2'.5,'

WATER.' lHEl P C25"861
BLACK SI~T.V FlNEID HEDIUM, SAND .WI,TH SOME

ClAVANO ABUrmAAT F'INE TO CDMSE SANDSTONE
GIlAVEl(Flllj(WET) .

OCOlSIOMl GRAVEL: INCREASESICr

SASE OF Fill AT. 21"
lAClt POOaLY GRAO(D.CLEAN FIRE SAIlll

\/ATER BEARING

ROIlJIISII GRAY CLArO' SILT WUII OeCASIOIW.
I TOZ"' INTERVALS OF sun FINE SARD.
OCCASIONAL FTHE o_le DEBRIS; ~ow
HRllEABILIn

SORIIl& T£R11IMTED AT 29,' ('7-2S"861

NOTE; DISCUSSION IN TilE TEXT OF nus REPORT IS
IiECESSARV FOR A PROPER UlIOERSr.....ouiG OF SUII
SURFACE CONOITIONS REVEAlEOBV' filE BORINGS,

LOG OF BORING
8-5

Dames & Moore

SCOEPA00015716



BOBING 8-6
GE Ol 0 G~I'C LOG

o es CiRi'I"T'1 ON
GROImD !lUAT,ION 31.6'

ML UgliTBRIlIIN FINE TO IlEDII.M SAIi1l'f S,ILI Willi
~ OCCASIONAL FINE GRAVEL
SMOARK'GRAY 10 BLACK SIlTl FINE 10 HED''''

SANO (DENSEBElDII; 3°l(F:T~l I

OCCASIOMl, FINE TO, HEOII.M GRAVEL

10 .....-----1 • ocCASIONAL SIHY CLAY. NOT BEOOED (LOOSE)

m 15 •
;!l 19'.711 - 1.,46 •
:z: Kol.4"0-4

~ lO •
H .981' - 1.09 lK03.5"o-5
,25 III • 29.95 •lL • 1I.23'

PI 0 2.28

IJll 30----l •

;,INEU LAMINATED BElOll U,,'

nu FAAGIl£Nl

~ B_SE 0; FI~L AT l2'
ML DARK &AAY SILT HITH TIlIN' elAyn _110 :FlNE; SANOY

L""IHAE,OCCASIONAl 0RGAN'C OEBRIS (VERY SOFT)

GRAY, ;.tHE SAIIOY SILT. CLATEYIN ZONES
ABUNDANT ORGANICS', RELAllVEU 'ORY

BORING TERMINATEO AT 31'" 0-'28086)

35---...1

!••
fIOTE; OISCIIS51ON IN'TIlE TEll' or TIllS lEPOll IS
N€CESSARI !!DR A PRDI'ER UlIOERSTAIlOIII& OF SUI
SURFACE 'CONDIT,tONS REVEALED BY TKE BORINGS .

LOG OF BORING
8-6

F1GU'RE 01-3

SCOEPA00015717



GE,OlOGIC l.OG
OI,S'CII,'ltnON

•
101---~ •
IS----'I •

il: 20--........-'1 •
2S---4 •
30----'1 ••
48.zn - 1.10
3S

k' 1.011\0-5 •
l'I. • 28.25
II • 31.22
PI • 8.91

40---.1

ML
~
~M- ...Ml
8M

SM
ML

"GM

GROUND ELEVATION 39.J.'

LIGHT BROIlII F.l1CE SANDY SILT,. DRY (FIll')

DARK GRAT SAIIDY AND SI(17I GRAVEL CONTAINING
ABUNDANT SANDSTONE FRAGMENTS

DARK GRAY CLAYEY AND SANDY SILTr,ABUHOAIIT .WOOD
FRAGMEHTS;.OCCASIDNAlGRAVEl, (F·lll) •

DARK GRAY VERY SllH FINE TO'ICEDIUM SAND WITH
SI)fE flN£ TO COARSE GRAVEL;. OCCASloMi. FRAG
MENT.Of SlAG. DRY i. llEliSE (FIn)

5Ol'T IIRllLIIIl

SOME VERY II£A.1l BEooIftI;. GRAllES IIITH SDH£ ClA'
IH ZONES, DCCASIDlIAl METN. FRAGMENTS

BLACK VERY SILTY FINE SAIlO TO SAIIDY. SILT..
IIET, OCCASIONAl METAL FRAGMENTS! FI~L)

HI,T HARD 08JECT AT 22!;'
BlACK SILTY ANO SAIlOY F"NE TO'CDARSE SlAG GRAVEL

(FILL)

BLACK GRAVEllY sun SANO II(,TH OCCASIOIlAl HETAl
FAAGMEHTS.(Fll"l

BASE or fILL AT ]2'
DARK GRAY CLAYEY SilT wUlI SI)fE FtllE SAIIO;

OCCASIONAL TIIIN LAYER \lITII FINE ORGANIC DEBRIS;
INTERBEDDED 2" TO 4" LAYUS OF FINE SAilD;
OCCASIONAl lONE OF BRM Cl:AYEY SIll II\-TN
WOOD' fRAGlIElITS; lOl/ PEllIEAllILlTY. HOIST

BORIII6 TmlIHATEO AT 3"" (1-]11-86)

flOTE: DISCUSSION 'N THE TEXT OF TIllS; REPORT IS
NECESSARY iD.R"'. PROPER UHOEllSTAHD1HGDF sua·
SURFIlCE' COIIDHI0II5 REVEAlED BY THE BORINGS.

LOG OF BORIN,G
8-8

Dames & MOOffe

Fi.GIi!j RE 01-4
~---

SCOEPA00015718



BORI.NG B-10

GROUHO ELETAmON. J8. 3'

OCCASIONAL HtTIIL <IlIIGHENTS

GRADES IIITH SQlI£ S!U

GM BLACIl SIL" AIID SANOf SLAGGRATn

'SM BLACK F,INE TO HtOllJl. SIHT SAND IInH
OCtASIONAL GRAVEL ,

8ASE OFFILL AT 26'"
SP JlARK GRAY CLEAH FllIE TO HEOIIl1 StIHD

•

•
•

•

•

••

O.67~ • 1.40

X-8.7dO-J

4.4~ - 1.36
K-t.bur2

GE 0 I:.,OG,IC L.OG

o I! S C ""PT,I.O"

25

10

I~

J
JO

J5

'l': 20

IWAI~TEIlIlINATEO AT J6'i' (8"5-86)

40

flOTE: DISCUSSION IN THE TUT DF THIS. REPORT IS
NECESSARY FOIl A PROPU UNDEASTANOIIlG DF stiil.
SUlFACE CONOI,TION5 A£YEAtEO 8Y THE ,80A11IGS.

lOG OF BORING
8-10

Dames & Moefi'e

FI GjjBE [;)1-5

SCOEPA00015719



BORING W-l-0 WELL W-1-D

O'EOLO"GIC LOG

I'- 4 INCH' DIAlIETER HIGH DEHSITf
I'Olm'itlltilt CASING

-33.0
'" _ 35.0 BENT1INlTE SEAl

til'- SAltD BACI:11ll

]

40;0

, Sl:OTTED SECTION:

~SDS,
-51.5 .

50-

i: snrr FIll( SMa'
TO FINE SMI! WITII

~ TIlAC[ SILT

,8 30- SILTY FINE SAND'

surr FINE SMD
TO FINE SMDI' SIU'!!'

40- lt~

~,

GROUNO EH'IAlION 36.0'

8llRINCTERHlHATEO AT OEPTK OF 51.5' (1,27-82)

CLAYEY Sill ,10 SILlY ClAY
20' TO 25' (riiQ14 E,lOG)

INTER8EODEO, THIN 'LAYERS OF ~OI/H TO GRAT
cu'i!:, SIl,l AND SIlTI CUT (MEOIUH smrj

BASE OF FIll AT 20,0' (FillJl €-COGl

WOES lESS SMO BElOIt 42' (FllOIlE-lOGI

BIl1lIIH SILTT nNE SANa TO FINE SANOI' SIU
("f:DIUH OENSEi .

SANDT SILT TOSlllT' 5MB 25,' TO 32'
'F~ E·lOG)

GRAJl[S TO 'DARK yncOlt BIlO\IIl SLlGltllY SILlY
FIHE SAND (lOOSE)

5"TIIICK ASPHALTIC PAntlENl
SP B~Ow1t fIHE til "torlll SAiio (M£OIUII OENsEJ(mll

SAND 3,2' TO 42' (F~ [,tOOl
GJlAlJ£S WTII IfJRE sur

SM- DARIl 8R01nl snrr FlNE'SARO TO FINE SANOY
, SIll (lOOSE TO PlEDI~ DENSE)

fvL GlADES WITII THIN LATEllS OF FINE SANO

7

•

,.

7•

8,.

a
•

a

5

a
17S'

5'

0
361 - 87

5'

a
!!II - 81

5,

a

5

311 • 87

§,

/;-"~~~': ...
j.c' ,

'<, ..:".

::.
u

~8

~5

LOG OF BORING
AND

WELL COMPLETION DIAGRAM
N(jTE:

al5C11SSIOH IN THE TEn OF THIS Il(POU IS' HEctSSAAI'
FOR A PROPER ~~TANaIHC OF Sle5URFAct CONOITIONS
RUEAnD BY THE BORIIlGS. '

W-1-0

FI GUA E,0'1-6

SCOEPA00015720



BORING W-,2 .... 0 WELL W-2-D

I:- 4 IIItH OlAll£TEA HIGH, DENSln'
POUETHTHiiEcASiiiG

:="""",.",...,.,...~,....,.......l'-I-----r+z .0' STltK UP
"-""".("

I- 8 llltH OINl£T£1I DRI LHD HOI.[

2D-

0: AIlGULAR GRAVEL AND,
IroBBLE 5in Fll,'G!!E!'~,

OF LEAD. IRON AND
UHICHOwNS' AND VERI

I'INE to COAR5E ,
ID-,All6Ul.:AA SAIlo 51ZE

FAAGll£NT5 OF. S~G
NlD'IlATEAIAL

SILD FIN£ SAIID

; 30- :nM:ruc

INTERBEIlllED THIN
LAYERS OF FINE

SA1lOY 5ILT,. TIlAl:E
CLAY WITHDRGAIlIC

40- IlATERIAL til
$iLTf FIHE

10 IlEOIlll SA/lO

BASE OF fill AT 25. O' (FQ' E-~OG)
EKD' OF F1l~

DARK BROWIIlSH GRAY WII: SAIIOY SILT
(SOfT;)

GRADES TO BROIIIIISH GRAY CLAYEY SILT
(SOFT)

DARK BAOIoI CLAYEY SIU WITH ORIWlIC
MATERIAl. (siln)ivL

01..

S",,-' 'GRAllES TOGMY, AND BAOIIIl FiNE SAND WlTlt
,r- SIU (lOOSEI
8M

SYl18,0 L,S D.S C IIH' T 10'11' GROUND' ELEvAHOIl ~4,4'

" OF ASPHALTIC PAVElfEHT _
fILL MRK GRAY INT,ERIllXEO' GRAVEL AIt1l St;AG (DENSE)

OIFFI~T TO DRI~L -
PETROLElJl' DOOR

J
o

III

z•

III

S•
5•

0

s'

10

IS

0

5

0

5

0
4n·78

5

0

5
361 • 87

..

"'I'
.'
"

.~

aQRING TEIijlIHATED AT OEl'TII Of'GO,S' (1-26~82)

LOG OF BORING
AND

Nett:

DISCUSSION IN 11lE TEXT OF !H15 REPOAT 15 NEC£55AAT
FO~ A, PROPU UIIO£IISTANOIIIG OF SUBSURFACE CONOUI0II5
REVEALED If THE aORIIlGS.

WE'LL COMPLETION DIAGRAM
W-2-D

FIGURE 01--7

SCOEPA00015721



BOR:ING W-3-D WELL W-3-'D

GEOlQGIC, lOG

+2.0' STICR UP'

f- 8£Jml1l1Tt,(£II£ftT GROUT SrA!;

'6' ,,~

I- 8 IMOl OIAllEfER DRILLED HOLE

1-4 IHOlOIAllEfER KIIlH ll!IlSITT
.POn£TKfLEHE tASlHli

a FINE TO MEOIIllSAMO"
TRACE SILT (FILL)

10-

30-

40-

80lllNG t£1lMINATEO AT D£PTH OF 41S (1-29-82)

IIAU GllAT FI III SAHDY SIL·T nTK ORGAH IC
I1ATtinAi. (son,

ClAY12'.S' TO 1605" (..- E~LOGI

Giwl£s,1I1T1l SOlIE GllAvn

GRADES TO IiRAY, OCCASIOMl. ,GllAYEL

laHOl/N.FIN, TO MEDIUPfSAHD III,TK TRACE Sill
(HEllluil DEHSEl(n1.L)

~- ":~~~~f~ I:~N$~tf~12~ v~orlAESNIII
SM IIITll DRGAlUt MAHRIA!. (SOn)

GRADES TO IiRAY

B Y II'BOL. D B'BeiA'. fO'T1'0
'11 GROUHO' E~EYAHON 31.5'

lIII

e

2•

2•

2•

I1C

loe • 94

46C - 74
40!

3S

30

10;

:~"'.:"'"
.~ i : ,_••••'; ~," :

LOG OF BORING
AND

W'ELL COMPLETION DIAGRAM
NOTE:

DISCUSSION IN !IlE TEIIT OF !illS REPORT .15 IIlCt:SSARf
FOR .l PIIOl'ER UNDERSTAHOliiG lit SL8SURFAa CONDIT lOftS
R£YEAI.£O BY' !IlE BORIIlGS:

FIGURED1-8

SCOEPA00015722



LocmGWELL W-3--D2
STEEL -
CIiYH

GROIINO ELEVATION 31, SO'DIE'S C'R II! T.'I0 N

ARK GIlAY SILT WI,TH SOlIE CLAY AIIO
SOlIE FIIlE SAItO. LOW PERMEA8ILIT.YML

SM: GRAOES rn SILtYSIIHD, BHfiIf.3,.S"

BORING W-3-D2

GRADES TO IIITERSEOOEO F1N£ SAIIOY
• SIlT AVO SILTY fINE SAItO, BELOW

30'; ABUNOAVT WOOD DEBRlS

SM. OAR~ GRAY CLAYEY' TO SAHOY: SiLT mTERBEDO£D
• ML WI·TH VERY SILTY FlHE SAItO

•

•

•

•
20 ----i •

10 -----oof •
15

45 GAAOES WITH SOlIE F1~E Olt&llllC• DEBRIS BELOW 45'

50

•
55 •

.
~ 60

2 :d •
65 •

(CONTtNUED)

25

= ~

··111 t;; 30In ~ ~

;;

:r:

§ 35

40

if
,~ ... :

LOG OF BORING
AND

NOTE':

DISevsSIOft ,IN TIlE TEXT OF nils REPOU IS NECESSART
FOR A ~ROPEll ,UNDEllSTANOIIIG OF suasUIlfAtt COI'iDlmlllS
REVEALED BY TIlE BORlIl&S.

WELL COMPLETION DIAGRAM

W-3-D2
Dames & MO@t1'e

FiGURE Dt-9

SCOEPA00015723



BORING W-3-D2(CONTINUED) WELL W-3-D2

GEO,LOGJC
D !:acluP ~IO"

r-- B' -----1

TOP OF." PVC SCREEN

.~ PVC: SCREEN

6ENTONITESEAL

-lOP OF 5~HO PACK
jUjo WEULStREEH

liEU INSTALHO IZ·l·86
liEU OEVELopro IZ·l·BE
\lATER LEVELZZ.l6" BEUDV·

PVC pIPE IZ·8·86 '

lS.0~-

WOOD F~AGMENTS GRADr ABUNOMT
IN Z" TO 3" THICil; INTERBEDS

BEUOW 70'

BORING TERIlIIlATED A' M." (12-2-86)

SM HOULEDq""T. TO,Bl!flWII SIL~FIlIE SAND
WI'IIl AlUNO"'" "ICA, I(]OERAT£
PERflEABIlI1l'

GAAOt:S TO SIC' BELOW BZ" (FROM E-LOGI
GRADES DElISE BELOW B3~

Ml ~:~~l~DC:~EM~~'~~I~~.1~
DEBRIS;' LOW PERMEA8IUT.l

•

•

•
•

•

•

IS

10

~

5 as
c

LOG OF BORING
AND

HOT£:

01SCllSSIDH U TIlE TUT OF TIllS REPORT, IS: NECESSART
FDR A PROPER UHDERSTAIlDI~ OF SIl8SURFACE' 00llD1TI0llS
REVEALED BY TMi BORINGS.

WELL COMPLETION DIAGRAM

W-3-02
Dames & Moore

FIGURE i:H-10
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BORING W-4 .... 0 W'ELL W-4-D

10----1

IS----J

5SI, - ,,,:

20

m
~ 25

~
30'

78·50

35

40----1

50----

4

•

2

•
z•
2•

GEOLQGliC LOa,

S Y.11180'1. SOli S'C:"'I P T I O,H
GRO\JNO ELEVAllON 30,7'

GIl.AOES (IIitH nUN SILT LAYERS

BASE OF FILL AT <2.0' (FAOI ,E"~O$)
END' Of fILL

INTERBEDDED THINLAfEllS OF DARK TELlOll BROWN
SILTY FINE TO M[uflM SAND Alii! FINE SANDT
SIlT (lOOSE) ,

SANDi:i:j,' TO 31.0' (FAOI, E-LOG)

't' tHICK LAYER of l«XlII DEilIlS

D!!GoIlIUC IlATERIAt.

GRAOES WITH DIlCAIlIC HlITERIAl

BORI/IG TEMIHllTEO AT DEPTH OF 50' (2-1-1Il)

0----......-
GRAYEL SIZE I'lIAGHENTS
o~ HETALAlUl SLAG IN
FINE TO HEOI"" sAND

SIZE HATUIA!:
10- FMGI!ooS IFIlLI

e 20--
... IIlTERBEOIlED TIIIN

LAYEils OF'FINE
SANOY SILT TO SILTY
FINE SAND AIlDFINE§' 30_ TO 'N£DILlil SAND

-,----.. '
II ~Z.Z' StICK UP

'To<" n.;<.'

1-8 INOf DIAMETER IlRILLEO, HOL(

I---~ INOt DIAMETER HIGH OENSI'!'l
.I'Ot.Y~HYHNE CASING

LOG OF BORING
AND

.:

l,.::' ,,
IIOTE:

.DISCUSSION IN THE TElT OFlIns Rt:PORT, IS NECESSAIII'
FOR A' PIlOl'ER UNDERSTANOING GF StiBSURFACE COlljllTlOllS
Rt:VERUD 8Y IlIEBORIIlGS. " '

W'ELL COMPLETION DIAGRAM

W-4-D

FIGURE 0'1-11

SCOEPA00015725



!
I.· ,!(: .. "
I (; ~. ,!

",<.'f

/"
i·

1:'-1
4 llICIlDINI(TEll HI,GIl DENSIty

POi.TOOi.UECASING

GIlOUIlO HEYAT·IOIl 36.;1'.,......., T'1.1' HICK;UP

o HEDI, lJI SAIIO WITH ~ f- 81rt010lAHETER 1IllMD IIl\.E
TRACE OF FINE SAIIll, ~ B£IIlll!IITE,CE1lE1IT GRDUTSEAl.

MD SILT " It 0 '! 11! =~:D BENTONITE SEAl.

10- (;"'I-SANO SACKflLL

"- ~:~.~m1..1 I;:.~'"

P-2

P-3 I 4 INC! olNlU[II ~lllH D!IlSlrj
I'll\:rETHYLENE CAS (KG

zo-

Zll-.

WELL COMPLETION DIAGRAM

P-1, P-;2" P-3 , AND P-4
DAM••• MOOR.'

FIGURE 01-12

SCOEPA00015726



BENTON IT[ SEAL

pvc SCREEN

-1-'=-1"- 2" PIIC'PIPE

WELL w-a ....s
r-~==='I.':::::/~~~ m~: ,iUr

- STEEL 'PROTECT,IVE MOHlMNl
0.0

WELL INS'TALtED 1.23-86
wELL DE,/ElOHD 9~21.28 & 29·86
WATU, lEVEL IS.12," ,BELoW PVC PIPE 9-23-86

12'.25'
.sz..

LOCklllG
STEEL
COVERGEOLOGIC LOG

BORIIIl TE"",INAITD AJ Z8~ (7-23-B6)

BLACK snrr SANll WITH HOTTHll'BROWN TO'GAAY
Cl:A'iEY SILT AriD Sitn. ClM: 3~ TO, 4'
INTER8EUllED'.LOOSi

BROlIN, ClATEY snr WITH BROWNISH'BLACK Siny
SAND,: I" INTERBEDS (LOOSE)

G~Y1SH'BRowIt SllTr,. FINE SAHD

BRlMl TO GRAV,ISH-BIIO\III CLArEtSIlT ISOrT)
BLACK SiliTSArm: SM GRA.,isH'BROWJIHOHlI~G.

LOOSE

81lO\III to 8lUISH-GRATISH-BROWJI CLAHT Sill TO
SllTT ClAY. SOFr

SASE OF FIll AT, 4'"
8RIM SILT. TRACE CLAY,. LOOSE

III! SIC R , .. TI,OIl '''ROUNO ELEVATION ]1.1'

BROwN SilTY SUSROO!fDEO GRAVEL. SIlI'tE 8RIC~ AND
METAL FRAGMENTS. DENSE (flH')GM

BOR'ING w-a-s'

---'I.

10 (]

m
~ 15 '.S
Q'

20 •
25 •

•
30

LOG OF BORING
AN'[i)

""". -~.,.'
NOH:

·'SClJSSION IN TIlE TUT OF THIS, RE1'OAT !S N£CE$SNty
rOR A PROPl:R UNOERSTAHOIIIG Of' SUBSURfACt CONDlnOllS
REVEAHO BY :"!fr BORI/IGS.

WELL COMPLETION DIAGRAM
w-e-s

Dames &, Moorfe

FIGUR,eo'1-13

SCOEPA00015727



BORING W-S-D WELL W-6-0

GEOLOGIC LOG

_, INOt DIAMETER HIGH OEKSlrTT
Plll;ETHYtEIIE CASING

-30,0
8EflTONITE SEAl;

... ,-34,0

! n:::~',:
:;. ==';;,,1':

SO-SAIlO WITll GRAVEL :;j,~ ".~O.O TIP SEALED

WALT .

40-

101- SIlt! 'I"[SMO
1'0'FlIIE SMDY
SILT

Iii lO
ll!
;;

GROUND E~Ev~nO!t 3" I"

ntCASH1l1oL LAnRS OFBROI/II SILT:!' SMO

OtCA5!OlIAI. lAYEIIS Of SILT:!' SMO

8llO1111 .SllTY FIIIE TO MEOIUM5ANO wtTll GRAVEL
CARl:. GRAY 8A5AlT
BORING TERM!lIATEDAT CORE 8ARl1EL REFUSAL AT Sl~' (6-22-811

B

Bl

2•

5•

12•

0,

5
4llS ··81

ns . 90

20

45

e

50

40

55

35

~ 25

LOG OF BORING
AND

T

\ /
HOlE:

DISCUSSIDK III TIlE IUT Of 11415 Rtl'OllT IS IIECi:SSAlrI
FUtI A PIlilPER UIIllEASTAK011IG Of 5LBSURf"ACE COiiOITlIIIS
REVEAHO 8' TIlE IIORIIIGS.

WELL COMPLETION 'DIAGR'AM

W~6-D

FIGURE D'1-14

SCOEPA00015728



IO~ OIAMElER BORING

BENTONITE SEAl.

GROIIT

B~ CASING

9ENTOiuTE SEAL

4" PVC, PIPE'

CEIlENT

- 8ENTONITE SEAL

WE LL W-'6:-B

WELL lilsTAUEO B'6-<16
WELL OE'lEtOPED B"21-86
WATER lOEL 16.1'" 8HOlI ~YC PIPE 9-23-86

LOClIHG
STEEt-

COYER I""'-~==~=~--:::::,;m m~: j~:~::
STEEL PRoTEGTI¥[ ImlJllENT

\,-.",.,.,.,.--- 0.0'

S7"'lffiTIiiet,HQNIEREY 120 SAND

PVC SCREEN

FRACTu1lES INCREASIIIIl 8ELIJII 57'

IIllIlllll !E"'IIlATED At 67." (8-5-'861

BlACl. FRESN. VERY KAIlD BELDll 50'

A8UIIllAII1' FRACTu1lES. IIICREASIHG WATER
I IELD ilELOK 60'

A8UltOAIIT WATER BELOlI &l.S'

GRACES '~ESS SILTY BELOII 25'

INn:Iltl(ooeDSI~T AIIDSAllO '" TO U.S' (FROII HOG)

GIlIIOESItETIIElOll U'

:8ASN. T. SLIGHT\.Y KEAIKERED

GRADeS, TO GAAYISN-8l11lW11 HrlE SANDI SILT,
III,TN SM CLA' 8ELOlI15", IIET,. SOfT

SM G:~S~~siu~L~DF~~I~r~ll~~~~~~E
ORGAIIICS

8M 0AR1(, GRAY SILTY F.lNE SAND

SOBING W-6--B

S"~MB,Ol.S DI!SC'IIIP'tION CRi)tmO ELEVAI,ION 37.8'

GM, LICHT BIlOllN SAlIOY FINE 10 cQARsE GRAVEL

GM IWll ItRAYlSK-,BRlMI CLAYEI 51H KIIK'ASUIlOAlIT'
ML CRAVEL(F1LL) _

BASE OF FI~L AT 3.5' (FIlOIt E"LOO): BASE OF FIH AT,4.5'
'ML 8ROlIN CLAi'er SILT ,WITNSOf~ fINE SAIlD.

11lITTL£D TO LICHT GRAY IN ZONES,
CLAT' W TD!'. fRDIl E,LOG)•

•

•

•

•

•

•

•

•

•
.'

0

5

10

IS

20

25

3D

35

'0

15

SIJ

55

65

7"

.';."

lOG OF BORING
,AND

; '""

\ ..... ~'..';"
HOlt:

m.CUSSIOII IN TIlE TEU OF TNIS REPORT IS NECESSART ~
FOR A PROPER UNDERSTRIlDIHG OF SIIBSURFAtE CoNDITIDlls
RtvUlED BY IKE 80RINGS.

WELL COM:PLETIONDIAGRAM
W-6-B

Dames & Moore

,FIQ,ttRE [)1-15

SCOEPA00015729



ZD:---~ :

• BORING CAYE-I"

BENYO""" SEAL

CEME"T

BENTO"ITI: SEAL

PYC SCRErN

HoNT£R£V '20 SAHD

-4-"~L- ,Z' PYC PIP[

WE'LL W-7-S

r.I.-'_'I!!!!!'''''IC::~~=~m~,: ~U,~:
~ STEEL PIlOTEcNVE MO"lKENY

0,0

IS' 4"",,";~

\6' -

LOCllllG
srrn
COYER

10'

'HEAYIS'

GE:OLOGIC LOG

BATTERV CASINGFRAGMEffTS. TO 2"
BROWN ctArn sur. MOTTLED WllIYE AHD GRAV
WlTH TRACE SAIlO AHD nNE GRAYEl. son
(FIll)

WATER,ilEVEl (7~23-86)

BATTERr CASING FIlAGIlENTS TO'c!". LOOSE
(FIIll) NOTt: CASING AIlO lfATER 'ARE YERY
BI:AC~'

BI:ACK 'NIlE TO MEDIWl-GllAIIItO SAND. lOOSE

DI!SC'RU'"TIQII

BROWN SILTY r,RAVEl. ~DllIM DtNSE (fILl)

BIWIIIl CCAvEV Sin. son .(H~l)

BOBINGW-7-$

•

•

i IO--~

25 ..I
WEll I"STAlLED 7"24·86
WELL OEYELOPI:D 8-Z8'86
WATU LEVEL 10.45' BELOW PVC PIPE 9-23-86

,..
I'''-....>.,

!
s:,

/IOfE:

DISCUSSION .IN THE TElT OF THIS IlEPoRr IS "ECtsSM',
FOR A PROPER UHDERST.ANDIS OF SII8SUIlFACE CONOlTIDIlS
II£VEALED 8Y THE BORIHGS.

LOG OF BORING
AND

WELL COMPLETION DIAGRAM"
" W-7-S

Dames & MOQllre

FtGU R,E .0 i -18

SCOEPA00015730



BORING W-7-fJ WELL W-7 ....Q

G,EOLOGI:C LOG

~)i: FILl.,. BRICK, CONCRETE: AIlD IlOO0 :RUIlBLE WITH Slln' SAIlD,
0'.-' -TO SAIlIII"SILT !lATRU (FIll)

~~;}~.

BRCMl 51ln' FIIl£ SAND' WlTH' LArEAS OF sur

~

8 [NOI DIAMETER
DRIC~ED HOH

BEIl10IIITf • CEIlENI GROU1' SEAl.

_ +1.70" HICK UP

__ 4 INQ! OIMEHR NIGH OEllslYT
POl1[TH~lEII£ CASING

BACltFIll

-65.5

FINE TO MEDIII! SMO
20-

TRACt CIlGMI C
IVITEllIAl

--,.31.0'
BENTONITE SEAL

40 _ _ ,.-40,0
~W Wi SAII1I BAeKFlU

H - '~'"GU i n:::~~~~o
SlLn' F111E SAND . - -55.0 BENTONHt SEAL

WITH LAT£llS OF . -58.0
50 _.SILT

~BRICK. CONCRETE lIND
WOOO'.RUBBlE WHH
51HY SAIIO TO, SAlt
SILT MATRIX

SHREDDED BATTERY
10~lNGS,

11;)0 -

.GROUNO EUEVAT,lON ]6.4'
DE'B CR I'P T I O,N'

GRADES WHI4 ilUa4' a:A~ 40' TO 51'.
SOME INTERBEDDEO'SIl·T AND SAND' IF.ROM [-lOG)

GIlAOES TO B~ SIln'rINE SAND TO FlIIE SAHlii'
SILT WITH lA~ERS OF BRllWII SILT

GIWlf;s SILT 25' TO)6' (FROM' E-ll)/;)

SHREDDED SATTERY, CA511S

"ltTlED BRllWII lIND GRAT SILT TO FlNE SllNIII'
SIlT (50FT 10 mOIUM srjU)

BORING TElIMINATED AT 65.5' 16-1',81<)

GRAY F.INE TO' HEOIlJl SMO: WITH A TRACE
OF ORI:aNICMATEIIIAl(lOOsE TO
1lE011Jll DElisE)

FILL TO 21' (FROM ['lOGI

ML

8M
ML

9'1"IIBO ".9

7•

9•

4•

6•

]61 - 84
65

70

60

25

55

)0

30

50

]5

40

15

LOG OF BORING
ANa

i.

t ...../ NOTE:

OISCOSSIDN IN THE IUT OF THIS REl'OllT 15IlECESSAA1
FOR A PROPU lJIll(ASTMOl1lG OfS18SURl:ACE CONOIT1ONS
MYfAlEO Bf THE BORINGs.

WELL COMPLETION DIIAGRAM

W-7-C

FI GU.RE 01-17

SCOEPA00015731



BORING W-S-D WE'LL W-S-D

GEOLOGIC L09

_8EHTDHI,TE - allENT GROUT Sf~

- 4 INCH DIlIIIHU' HIGH DEHSITY
POl1E,TIITlEHE CASING

~--F'''25.' ST'ICK,uP
-----.,..,I W.".,..

1--8. INCH DI","ETER
ORI ~~fO' H~E

o
CLAn, SIU TO

SlUT fINE WD
WITH. SRICK.
CoNCRETE
MoWOllD DE8RIS

10-

llRGNIIC SI~T

Iii SILTY S:-:AII-O"""T'"'O-YA
II! ZD- SAIlO' SiLl WUII

OCCASII)IlA.L nEBR"

SILT "lilll,DRGAIIICF MATERIAL Alio '

8 lO _~~~~R~~~ ~~n
fINE SAIIO

GROUND, ELEvAmON J!l.2"

SAND 22' TO 26' (fROII [-tOOl
GRAT SILT WI:1H ORGANIC HATtRtAL AND LAYERS
OF5Il" FINE SAND ANll fiNE SAIID (SOfT)

WATER ENCOOIITERED

LARG£. CCllCRETE FIlAGIIENTS MD IlOlIOQEBRIS

BEeMS IIEDllIt STIFF.

GRADES WIlH INCREASING ORGANIC IIATtRIA<

SILTY' CLAY 48' T05l' ('FROM [-(,00)

LIGHT GRAY SILT (IIEDIUII STIFF)'

DARK: GRAT 01lGAll1~ SIH

OCCAS IOIlAL DEBR IS
SAH ,OF FILL AT 18,0' (FROM [-LOO)

8ROl/11 AND GIbIT SIlT.TSANO TO SANDT SILT wl,lH'
OCCASIOItAL DEBRIS AND ORGANICNATER1AJ:

ML BROWN AND GIbIY· CLATEVSILT TO SILTY FlNESA.NO
: "1.llI' BRICK,'CONCRE:(E ANll '0'000 DEBRISfFlLL)

IT" I'G,t I

7•

III

Z•

5•

40S - 80

10

15

ZO

i
25

~

i 30

, .' 35
• I

!i.\-
.,.,......

.cJ

~j 45

1.
50

55

••8"

60

lOG OF BORING
AND

HOTE':

DISCtlSSIOil IN THI rUT OF THIS REPORT IS ~CE5S"""
FDA A PROPU UNQEU1MDINIi Of SLBSURFAC.£ COltD1TlQNS
REVEALED BY THI: aOlllN&S_

WELL COMPLETION DIAGRAM

W-'8-D
__••• MOOGl.le

FIGURE 01-18

SCOEPA00015732



BORING W-9-D WELL W'-"9-D

IS

.r +1.0' STICK UP-

1. ·,.W~~

1--8 INCH OlllllETE~
OllIUEO HOOE

__ 4 INCH OINlETE~, HIGH O£HsIT,Y
POlYETHnENE CASIN6

_II£IlTOHITE' ctM(NT GIIlIUT SEAl.

CllNC~£TE OE8~IS
IN SILTY; SAHO
PlATRU

sur NfTH ORGANIC
10-MTERIAt AnD

OC~SIDltAt DE8R1S

GRO~D E~EV"'HON B.S'

G:EO L QGI CLOG

BRIllIIl SANOY SILT WI,'lliCIlIlCRETE FRAGMENTS'
(Fllt)

BIlOIIIl, T1IGRAY S,llTN(TIt ollllAflic 'IIAvtRIAl AND,
octAsIOflIlLDEBRlS (FILL) -

ML

III5,----1

Ill-----f III

I 20---""""'"

15
3,•

30

IML 8. TOG,RAY SI~T (MED!lJII ,STIFf) .
, 8ASE OF FILL ,AT 29,S' (FIlOIl E"lOG)

1(:.. 35 47'1. 13
15
iii

GRAUES NI11IlJIYElls, 01' FINE SAND ARO SILJ:I
FINE SAND

COlOR TO 811tHl

'"-- 80RING TERPIlRATED AT 39' (6-254(»

40

LOG OF BORING
AND

IllITl:
WELL COMPLETION DIAGRAM

OISCUSSICIIl IN THE TEn OI'THIS ~~TIS llEaSSA!!T
FOIl A PROPER UlIO£II5TNlDIIlG OF SIIISUIlFACE CO/lDITICIIOIS
AEYEIILED Sf TIlE BORINGS. W-9-D

SCOEPA00015733



~ ,

BORING W-10-0 WEiLL W-fO D

:-+0 5' STICK UP

I "~}~\+'

1---8 INOIDI~TER

DRILlED HOCE

l---- 4 IHOI: DINlETER' HIGH ttIISIU
POOYETHYLENE, CASIIIG

0,
swn FINE SAND

SILT
10-

lNETO 1'1[01111 SArlO

SILU fiNE ro
1£01111 SAII0

20-
I NE TO MEDIIII SAIID

SlU'

'~ 30-
I;

§ 40 -
SILT TO FINE

SANOY SILT

$AHOY S4' TO 60' (FROI'I E-LOG)

GRADES YEAl CLAYEY AT 38' WITH CLAY tONrENT
GIWlUALLY oEcRiASniG lI(MIlIMl) IFA\JI E-LoG)

CLAY, GAAllES OUT AT- 49.5'

GRAY TO 8ROW1l snrr FINE SAND TO FINE
sMOY SILT wr,!H occAsioNAl. SILT lENSES (LDOSr)

OROW1l FINE SAND WITH \;AYERSDF SILTY SlUm AND
SiLT I"I.YERS (LDOSE)

GREEN TO GRAY SILT TO.FINE SAIIllI' SILT
(SDFT TO IlEDIIII STIFF)

OAIIK &RAY SILU FI,NE TO I£DIUM SAIIO' (LDOSE)
SAND 10" TO ~O" IFIIllIl E-LOG)'

OARK GRAY FINE TO MEDIIII SAllD WITH OCCASIOlI~

SILT LENSES (LDOSE)

BROWN TOGIlAY SILT II£DIIII STIFF)

IJARI(. GAAY FINE TO MEDIUM SAllO'ILDOSEI

BASE OF FILL AT 6_0~ (FA\JI£"~06l
GRAY SILT (I£OIUM srlFF TO ST-IFF)

ML

8M GIlAY AN08R011fl, SIll'1' FINE SAND

G EO'L O'GI'CL 00
SVIII'SQ,L; S D l!'SC:R I,P'T I,O'N

GROIJltO' EHVATlDH30~ 1"

6•

4" .70

471 • 73

36' - 8li60

IS

55

SO

20

IS

35

3D

10

ill

iJ....

65

70 BORING TERMlNATtD AT 71.'S' (1-6-811

75 LOG OF BORING
AND

NOrE:

DISCUSSION IN THE TUJ!Of lIlIS REPORT IS ll[auAll\'
FOIl A 'lIllP[~ tllIOOSTAROIIlI Of '.SWACt: CONlInlOrlS
REVEAlEO Sf lHE IOAIIIGS. -

WELL COM,PLETliON DIAGRAM

W-10-D
__•• __04lI1lll!.

FIGURE 01-20'

SCOEPA00015734



EII101tHE SE~l

PVC SCREEN

2"' PVC PIPE ,

-- BEII1DNHE SE~l

W'IELL W-11--S

3.D~

lOCUli;'
STEEL
COVER

:It.S·

~ESS ~llT:, GRAVEL GIlADESDUT

l GRAY SILTY FINE SAHO WI,TM INTERBEIlOED LENSES
AND 4" re s t:A'lERs Of FINE SAftijy MIl CLAYEY
sur AND SilTY t~Y , ,

ARl GRAYISN,B!tOWll sur, SCM: tV.Y,; WOOD FRAG
MENTS IN 10NES; OCCASIOIIAl miN lENSES OF sun
FINE SAND. SOFT, lOW ,PERMEA8ILHY

GEOLOGIC LOG

8M DARlf GIlAY FINE TO I'lEDlltI S~NO. SilTY,. METAL
FRAGMENTS; DIll SHEEN (Fllll

M~ VER~~~R~FGm\~~E2~~DY 51LT INTERBEDDEO WITH
THIN ~ENSES OF SILTY FINE SAND AND C~IEl SilT"
OCCASIONAL WOOD, FRAGMENTS; lOW HRtlEABllITY

£Ill DARl GIlAY SILTY FUiE TO ~OIUll SAND WITH
OCCASlmiAl3" TO 4" THICK INTERBEDDED LENSES
OFDAllt aliA'i silTl CLA,.

'SP DARK ,GRAY FUE TOMEDU," GR~INEO SMo WHH SCII!E
SILt; GAADESSIlTl IN IOIlES; otur SHEEN, wE,T,
lOOSE (FILL) , , ,

BORING W-11-S

30----1 •

•

IS----f •
20----f •

40---004 •

•

3S----I •

10----l

u----~ •

iii 25------1 •

50---..1

BOIllliG'TERtlINATEJ) AT 46~' H-23-661

I- '"---1

WEll INSTALLfD 7·l4·86
WELL DEVElOPED8-ZS,86
WATER lEVEl 15,11' 8ElOW PVC PIPE 9-23·86

LOG OF BORING
AND

NOTE:

DISCUSSIOlt IN THE TEIT OF mlS REPORT IS NECESSARY
FOR A PIIDPER UNDERSTANOING QFSU8SURFACE CDNOITIQllS
REVEAlED 8Y THE BORINGS, '

WELL COMPLETION DI'AGRAM
W-11-S

Dames &, Mo@re

Fi:GURE Dh21
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12·' HOlE

1'-1~~.~m1r-z' PVC SCRHN

:. I

WELLS W-11-D &
W~11-I

lllCkllm
STEfl
COVER

I,,,"-I---!!ONTEREY '20 SAND

7,1.0--

60.0

5\'.2 ---'
&RAlIES TO BROWN

GRADES TO SilT WI·TH mCE OF CLAY BELOW
65'. SOfT. ·MOIST

GRAlIES WITH LESS CLAT

GEOLOGIC LOG

,r.REENISII- TO BROIIHISH"GllAT SilTY CLAT.
ABUIlOANT OllGANIC DEBRIS -

GRADES WI,TH tESS COBBllES BElOW, r

ML. BLACk SllU, CLAT, TO, CLAYEY SILT. LOW
'CL PtASTICI,TV, OIU

BASE OF FILL AT 24.0'

SM DARk GIlAY SILTY FINE SAND. lAllI.....TED WITH'
SANDT snn FINE IIDOD OE,BRIS

BASE OF rru AT 25.0' (FROH E-lOG}
ML. BROWHI5I!·GAAI ClATET .SILT, OCCASIONAL SILTY
CL ~::~I~~~T1 CLAI I,EHSES, FINE ORGAllIC

BORINGW-11-,D

S Y II 801. Ii 0 ItS C A,IP'YTO'1l GROUND EU,ATIO/l :38'7'

GM BROHN Sn UGllAYEl AND COBBLES WITH CONCRETE
AND MHAl FRAGHENTS. DElISE '.'

\5--.....--1 •

25----1

0---...

•

70------4.

55----1

50----1

JO----f

65----1.

20----1

45----f

J5----f

50----1

co----f

1~---"'t.

e e

111In2
~
ll:

..-," , ~
I\; "';

";.-' ,.
.. ' ~~..~ ...

,. ...J,;"-1.L__oIdoo_.-jb--c-~-.· PVC ,PIPE

(C 0 NTI NUED)

LOG OF BORING
AND

!;

NOTE:

D15CllS5.t0ll 18 THE TEXT OF THIS REPORT IS. Ntct5SART
FORA PROPER UIlDERSToVIOIHG OF SUBSURFACE COIIllHlOllS
REVEALED BT THE BORIIIGS.

WELL C,OMPLETION [l,IAGRAM
W-11-D & W-11-1

Dames & Moore

FIGURE 01-22

SCOEPA00015736



BORING W-11-D(CONTINU60,) WelLS W-11-0 & W-11~I

GEOLOGIC LO,G

BENTON (,TE SEAL

I----8° ----i
WUl INSTAlUD 7"3·86
ZO PIEZlJIETER DEVE~apEO 8-1 5 8-13-86
4° PIEZlJIETER DEvE,aHa s-a 5 8'13~86
HATER UVEl Z7.50· BELIN Z" pvc PIPE9·Z3-86
WATER ~EVEl Zl.SZ' BUOII 4" PVC PIPE~,~Z3·86

WElL H-11-0 REPAIRED 1-\1-87

1,1ooO=-+---4~ PVC PIPEBRlIIIIi sur AS ABOVE

80lUIlG TEIlllIIlAT£D AT UN' (7-Z9-86)

GRADES TO,B~UISH-GRA' ClAYET SILT BWN 9!i11".
I4ASSI¥E, 1lO00RATUT STIfF

GRADES Wlilli' TRACE OF FINE SAND

• GRADES 1I1'1lI OCWIOML IIlTEI8(IIOED OF CLAY:
LAYERS OF CLAY

RK, BLACK BASAl:T, VESlCU\;AR. ,HARlJ

•
a".,a,a'La

I~ ~_ _-,_""""..;..._;..;....;..;..;..;..;,;,... .1

95,----1.

85----4.

8a---~ •

105---0.1

100----1.

il 90,----4.

! ;(" .......~.

it """",.. '

:
~
~'

: D

LOG OF BORING
AND

iIIOTE:

OISCUSSION IN TIlE TEJT OF TIllS REPORT IS IIECE5SM'
FORA: PRQPERIJItOERSTAIIOING OF SUBSURFACE COIl1IlTloiis
'REVEal EO BY TIlE BORINGS.

WELL COMPLETION DI,AGRAM
W-11-D & W-11-I

Dames & Moore

.~.. ~._,._--- --,_._--~----

SCOEPA00015737



10' HOLE

4" PVC PIPE

GROUT

-- 8" STEn CASING

WELL W-11-B
l-=~-===~~~~~~N~I~~~LE:~':ris'

TEEl PROTECTHE ~ENT

I-.....hr----o.o

~IICKING

STEEL
C~ER

GROUND E~EVATlllIl38. ".

GEolOG,IC LOG

GRADES WHM .LESS COBBLES 8ELOW8. 5';
CLAYEY IN ZONES

GRAOESOlRK GREER AT 60':
SOME f'lllE TO "EDliIl GRAVEL

SMO FROM 62' TO 68'{fROM E-LOGI
Ml:. BIIOIIII SILT VITH SDIlE SAIID~ O.CCASION~ fiNE

TO HEOllJl GRAVEL: LOll' PLASf.lCIT.T

Io8UIIDAIlT Flll£ DRlWlIC DEBRIS BnQlj
411'

SARli vlTH SOlIE CUlT ll' TO 43' (FROI! [-LOG)'

GRAQESTO BROWIIlSH-GREEN AI3S';
'lOOERATtLl PLASTIC, SOFT, 110151

SAItO WITH SDIlECLAT 49' TO S2' (FROM [-LOGI

BASE OF FILL AT 2~'"

ML' 9~~"~~AIl~~~0SILT TO SlUT CLAT,

CL SAItO VITH SDIlE CLAY 24,' TO ZB' (FIlQM E'LIlG)
BAsE OF FILL AT 2S.0'CfROM E-LOGI

SC ~~TSAlllIT Cl:AT WITH SDIlESl:AG GRAVEL,

SM BUICK SlUT FlllE.S~; LOOSE. WET. OILY

GMBROIINSrtr,l GRAVEL wr,TM SOME coaB~ES ANO
CONCRnE AND ~TAL DEBRIS (F1~L)

BORING W-11-B

----I1llI

-----I1llI

----I1llI

2S ----I

•

20 ----I

••

50 ----I1llI

55

70

15

60 ----I

10 --'--~;.
•
•---'Iii

•
•

30 ----t

75

65

~ 35 ---I

I

111Ld

( CQ N TI N UED)

LOG OF BORING
AND

,/""

\.<_.
IIOTE'

OISCUSSIOII IN THE TEXT Of THIS REPORT IS NECESSART
FOR A PROPER 1lII00RST~0ING OF SU8SURFAa COHomcns
Il£VULE08T THE BORINGS;- .

WELL C'OMPLETION DIAGRAM
W-11-B

Dames & Moore
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BORING W-11-B(CONTINUED) WELL W-11-B

•• prCSCREEN

WE~L (NSTALtED 8-15-8&
\lELl DEVELOPED 8'21~a&

\lATER LEVEL 28.3a' BElOll
pvc PIPE 9-23-86

11l4.0~"""""'"

AIMIDAIlT l/AfElt BElOW 120'

IIIGH1;T FRACTURED 8ElOW 11110'

BORING TEIl!IINA1£O AT 12L9"(O-15C~)

FIlACTtJREO FRIJ'I lID' To Ill'

ClAT 94' TO 102' (FROI'I E-LOG)

BROIIfI SILT AS ABOVE

GAA0£5 10 ClATETSIl;'T WI,tHOCCASIOIlIll.
GAAVEI! Bnow:B5~ \ STIFF

RK lAClC BASALT. FINE ORAINEO. HARO

"'.:80...

.l!iI

95 ----I

90 ----I

ae ----Illil

85 -_......-t

75.---""'-

~ 100

110 -I

lOS

§.

r······ U5

C.~.,.
120

~I! I 125

.~ 5a

I~t
1~ ,!

lOG OF BORING
AND

i
\'-.....•.-

1101£:

DISCUSSION IN TIlE TUTor TIInilEPORT rs NECESSART
F~ A, PRDPtR UNDERSTANDING OF SUl5URFAC( CDIlDIT:IOilS
REVEIll.EO 8T tHE BORINGS.

WELL ·COMPLETION DIAGRAM
W-11-B

Dames & Moore

FI auRE 01 ...25
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2" nc PIPE

2~ pvc SCREEN'

BENlON ITESEAL

~ID~'-----l

WELL 'IHSlAL~EO H2-81
HELL OEvEtOPEg' I-!J-Bl
WATER lEvEL n.20'

BEtOll pVC,PIPE 1-14-B1

WELL W-12-S
'1-"""':;=::;:::=~tQlUMEHTElEV••1.81'

PVC <LEV••1..•• '
STEEL PIIOTECTlVE _UMEHT

20,0'- NATUAAl: SOllCAVlHGSOCCASlmtAL. SLAG GRAYEL BElOll
20' flU '

80RlftG TUMINATED',AT 21.5' H-12'81l

A8UlIllMT SI:AG GRAVEL BEltRI IS' •
DENSE

GRAIl£S T06RAYELLY' sn l.Y SAND
.' BilOW 10'

~OClINC'

'$TEEl
OEO L 0 Ole LOG' CDVER

I" •• 0 LI DIIIC:llilP nON GROUItO ElEVAllmt 39.35"

CL BRlJWN SILTY CLA' WITH S<K' SMa

8M O~~~Gr~-W~°la~~H~oG~~~~ ~~~E~~O.
DEBRIS,,'WET. DENSE (FllLl

BORING W-12-S

•

•

•

•
lii 10
~

II;

i. 15

20

25

~ ~

11m

i ,.'~'.
I

J .: , •. '\', )
; .;...~,...

~I
;1

LOG OF BORING
AND

(
'",.:;/

HOTE:

DISCUSSION IN TH£ TEXT OF litiS REPORT 15 NECESSARY
fOR _ PROPER UHDERSlMDIHIO Of SU85URf~ CGHOITIOHs
RnO'-'ED Bl THE 8ORIHIOS.

WELL COMPLETION DIAGRAM

W-12-S
Dames & Moore

F'IGURE 01-26

SCOEPA00015740



BORING W-12-D WELLS W-12,-D &, W--12··1

_ftEHTONHE SEAL

-~N'---1~j,-W-12-0 f4" pvCl

W-12"1 (2" PVC)

r-;:= = =t'4';;;;;:::t MllMUI'lEMTELEV. 42, II'
- 4" PVC EHV~ 41.66'
-Z"PVC ELEV'. 41.67'

, T PR T T VO.SCRIP"IOIN GROU1lD E~EVAHOM 39.41"

GEOLOGIC: l.OG

GRADES WI r.RAyaE~OW 10'
-111,111 so:.; SLAG GIlAVEL .\MIl
oCtA$IDlI~ IOHE OF SILH
FrNE SMO

SLAG GIlAVEL AII0 HtTAL rllAGllE'lTS
lIiCREASE SHOW 20'

CL BRO\lll SILHCLA' WITH siWE SAHll

'M-L 8RIlWIlISH-GRAY ,Sl\lIO, SILT WHH
,0CCASlllM..... riME TO HtOlltt' GRAVEL

10 •
IS •
20 0

0

•
25 •

•

•

]0 iASE OF FILL AT ]3.0' (FRlJlI [-LOG)• BASE OF FILL AT 31.0' (OILY)

Iii
0 Ml OARI GRAY SILT WITH SOPlf mi[ SAIlD

AllUNOAllT ORGAIlIE D[BRIS (lAKE BED
~ O[POSITl

ci, DAn GIlAY SlUT CLAY IIITH SM THIN
it 35 UUlIiiATlOIisOf FINE TO ""OIUN SAND

~,
•

Ml DARK GRAY FIMl: SANOY SIU WITH
OCCASIONAL IHIN ZONES OF Sll:tT

40 FIIIE TO /1l;DIUN SMD

BENTOIlITE SEAL

'-4"+lf----f;!=::!'::'T-I1OIITEREY 120 SAND

E::;,"",-4- 2" PVC SCREEN

SIWlES TO B1!OWNISH"GRA! CLATET
SILT ae~0II10'; ABUNDANT OIl6ANIC
DEBAlS' IN THIN LENSES

SAIlDT lONE5 GRAD[ OUT BE~OW 45'
OAAI GRAT TO OLl'E SILl WITH
SOlE etA!. ~L~T1IC.FjAN. FINE
OINWlIC D[BRIS IN ZOII[~

GRAD£S WI11I SONE SAND aE~OW SO'i
DARK BROlIN ISH-GAAY

ML DARA GRA' FlHE SANDY SILT

•

•

•

•

•
•

45, ----1 0

55

50

&0

&5

10

(C 0 NT'I N~UED)

LOG OF BORING
AND

i··

, lIOn,

DISCUSSIOll IN THE TEXT Of THIS REPORT IS NEtESSAAT
FOR' A PROPER UNOERSTAIIDIIlG Of SUBSURfAa ClIIIllITiOllS
RtvEllED BT THE 1lO1l11lGS.

WELL COMPLETION DIAGRAM
W-12-0 & W-1:2-r

Dames & Moore

FIGURE 01-27

SCOEPA00015741



BORING W-12-D(CONTINUED)
WELLS W-12-D &
W-12-I

DE .'C 11'1 PT 1011

80 •
85

•Iii
~

;r; 9t1

~. •
95, •

==

11]
100

:IJ

I:; :; ~ lOS

BENTON ITE,sEAL
NATURAL SOIL CAVINGS

4" PVC SCREEN

r--- 10' ----1

Bll.O'-

100.0'
101.0'-

100.D'-

GRADING,WITH/OMES OFSlLTl FINE
SAItO B£lOW' BO'

~RAlI£S NI-TlfTHIN LENSES OFSILTl
FINE SAND 8El()Ij,15'

GM D~~~HG;~~:~~Osn~E TO COARSE GRAVEl

RK' BlAC~ TOOAR~ GRAY BASALT, MSSIVE,
. ,FlHE rJ!AINEO

GRADES WITH THIN ~EilsES or PIJ'IilCEOUS
SILT AND OCCASIONAl PltIlCE IiRAVU
BELOW B5'

5M LIGltT G~" TO GRA"SH-BROMII' slLn nNE

SAND SILU SANa Bll'TO 91' (8IolE-~IJl!}

•
15

8ORIII6 TEIlMIRATEDAT lOtS 02'16-861 "EUS INSTALL,D 1.9'87
2" PIEZOI4ETER DEVELOPED 1-13'87
4" PIEZOI4HER DEVELOPED 1-13-87
WATER lEVEL 22.83' IN 2" PVC PIPE 1'..14.61
\lATER lEVEL 20.24' IN'4" PVC pfpE l-14-87

lOG OF BORING
AND

.!.
I

lIQTE:

OI~CUSSIOII IN THE TUTO' THIS REPORT, ,IS NEl:£SSM'f
Fr," A PIlOPER UNOERSTIoItDIIIC or SUBSURfACE COllOITlONS
~EVEAHO 8V THE, '80RINGS. '

WELL, COMPLETION· DIAGRAM

W-12-D & W-12~I
Dames & M(l)@re

FI(;URE Ot-28
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BENTONITE SEAL

CEKENT

<"PVC PIPE

,.....-¥-- PVC SCREEN

'' ..If-- IIONTERET 120 SAIlO

WE:LL W-15'-S

\lELl 'NSTALHO 7-24-86
wiLL DEVElOPE,O 8-19-,86
WATER lE'/El n.61" BElOll' PVC PIPE 9'23-86

-~!!!!!~,~= ~=~ m:::Uf:
STEEL PROTECHVE MOftOONT

0.0'

LOCK I!I&
STEEl.
COVER

G~OUMOElEV~tION, U.l'

~ SILT AJlD OCWIOIiAI. FINE TO NEDIUN

BORI!I& TEIlNIAATED AT 2611' (7.24-86)

LIGHT GRAY ct:Al TO CLAYEY GRAVEL WITH THTN
lllMlllAEOf BlACK 'ORGANICS: (WOOOI

DARK GIlAY rlNE TO NEDltIM SAND,
SATURATED (TOPDP NATURAL SOIL AT 17'1

ML -LIGHT B~OWNFI,NE SANDT, SIU WI,TH OCCASIONAL
_ GRAVEl. (r,ILLl
MLG~~ilES TO DARK BROWN SAWT SllT,StIIlE Cl~Y

AND FINE ORGANIC DEB~IS AND OCCASIONAL
ML' BRICKFRAG/iENTS ([I~ll-
GM GRAYISH BROlIN CLATETSANDY SILT,SlJIoIE f,'"E TO

COARSE GRAVEL; OCCASIOAAl CONCRETE UAGHENTS
(fiLL)

BORING W-15-S

25----1.

•

<O---~.

]0---'"

;; 15-----1 •

LOG OF BORING
AND

\....... _.
IIOTE;

DISCUSS lOll IN THE TEIT OF THIS REPORT 15 "E[ESSMf

~Ml~:O:~Rnt~~~~r::~NG OFSIiaSURFlCE [l)IIDITfoiis

WELL COMPLETION DIAGRAM
W-'15-S

Dames & Moore

FIGUR E 01-29
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MONTEREY '20 SA~O

- MOHrEHY /20 SA~O

-BE~TO"IYE SEAL

- BENTON I TE SEAL

-' 8ENTOIIHE SEAL

.2.,

(;,I===::f'o+-- 2' PVC SCREEN

~~_-~~ --W-15-0(4" PVC]

r--l0'---~

52.0

~.O

50.0 

52.0

28.8 _~c:.:.i.__-4'_I--4

l'OWNG
STEEL
COVER,

WELLS W-15-D & W-15-1

D,I! S C AI'P'T 1'0 It

GEOLOGIC LOG

DROIlII SILTY· FINE SAND, 500 MEOllJl4 SAHD,
LOOSE

'GRAV, TO BROIlIIISH-GRAV BASALT. HI(;HLY
FRACTlJREO.• WEA11IEREO

GRAO£S TO CLAYEI SILT BELOW 50'

GAAll£s 111111 SOlE SILT BElOW 40'
GRAO£S WITH SOlE CLAY 41' TO 51' (f~O"

FIlOIl E·LOGl '

POSSIBH MICACEOOS SAND ORWI111,
vot!CANO ASH

GRCUNO' ELEVATION, .0.8'

ML eROO SANOY SILT \11TH SoME CLAY. OCCASIOMl
RRICI AMI' COMCRETE FRAGIl£NT (fI~LI

OARI GRA~ISH'BROIlII SILTY a,AYWI11I SM
FUIE ORGAHIC OE8RI5. LOw P'ERIlEABILIT:f.
OENSE

ML 8RM TO BROOISH-GRAY SILT.. FlHE SANOV
, TO CLAYEY IN ZONES. SM INTElaEeS OF

SILTY CLAV

GM GRADES GRA~.IS""BROWNB.ELOW, ~ 'A~UNOA"T
GRAVEL. BRICI FRAGIlENTS ANO WNcRErE
DEBRIS

BLACI FINE TO COAASE Sl;A6· GRAVEL. PERMEABLE.
WET '

,BASE OF FILL AT 14.0' (FRlJIlI E-LOS)
CL BLACI TO VER~ LIGHt GRAY SILTY clAY. WET.

son
eASE 'OF FtLL AT 17-.0'

, SP O.RI: (iRAY CLEAN' FINE TO'MEOI~ SAMl.
. PERMEABLE.WEf

"MIIO!.I

. BOR.lNG W-15-D

•
•••o
•
~

•

•

•

•

•

•

0

5

10

15

20
20.061 - 1.52

K~I.ldO-2

25
30.991 - 1.37

K-8.0.lo-3

30

35

0

5

0

S

°

5

BIl."IHG TERMIHATEO AT 70' (B-I2-86) WElL INSTAllED
2' PIEZC*1ETER OEvELOPEO 9'20 • 9-29-05
4' PIEZC*1ET£R DEVELOPED 0-18-86
WATER LEVEL 15.10' IN 2" PYC PIPE 9'23'05
WAfER LEVEL 16.11' IN 4- PVC PIPE 9-23-85

LOG OF BORING
AND

\ ..
NOTE:

DISCUSSIOM IN.TH£. TnT OF nus REPOIIT IS HEC£S$RA~
FOR l PROPE~ IJIln£RSTAHOIHG OF SUBSURFACE CoIlOlTIONS
REVEllED ST T1tEBOAIHGS.

WEll COMPLETION DIAGRAM
W-15-D & W-1S-1

Dames & Moore

FIGIURE 01-30
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BENTIlIlHE SEAL

jli..-.....-.~-t..MONUIlENT [LEV. 35./2'
PVC [LEV. 35.'56'
STEEL PROTECtiVE PlONUl4£N"

;i:::!;,/ :,;' .CEMENT

WELL W-1'6'-S

_~~~ill -2" PVC SeRHA,,_ i:::::::::~~I1OIlTEREY 120 SANO.

LOCXlNG
STEEL
covu

~RQlJn E~[VA11()/j 33.'12'

GEOLOG:IC LO'G

• GRAIl'ES F,lNE. TO cOARSE BELOll 10'

BASE' Of FILL AT '1'1.5'

ML If;;l:T:~~S::Yo~icTH~:~ls

,BORJNG W-16-S

•

•

•

IS

~ 10

BIlRURl TERIU .....T"E0.AT15.S· 1-12-29-861 WELL INSTAnfDI2-29"3.6,
weh DEVELOPED 12·29,-86
IIATER'~EVEl 1.32' BELOW

PVC PIPE

LOG OF BORING
AND

WE,LL COMPLETION DIAGRAM
NOTE:

OISCUSSIOl IN THE TEIT ~F THIS llEP,ORl IS' NECE.SS>'RY.
FOR.A ,p.ROPER. UIlOEASTAHDING 01' SinlSURFACE CQHOntOllS
RnElII!ED BY THE 8DAIIlGS. .. W-16-S

Dames & MO~l1'e

FIGURE 01-31
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8EIlT1lIliTE SEAL

-~I---R"'-W·16-0 (AO PVC PIPE')

W.16.1 (Z· PVC. PIPE')

WELLS W-16--D &
W-16-I

r-""j!!!==~:<.!!~i:'L~UMEMTE~E~, 36.17',0 PVC, ELE~,. ]S. 96,'
zo PVC EH~. ]S. 91"
STEEL PllOmm~EMONUHENT

.~ CEHENI
.~;

LOC~IHG

~TUl

COVERGE 0 l. core L OIG

flU TO 4.S' (FROM, E-lOG)

>O!lE LAI1INATIONS OF GREEHISH
GIlA, {lAYEYSTlT, 6ElOll 25'

BASE Of: FI~l ,AT 10.5'
0ARlI: GIIAT lNlIHATED SAIlO'

CLAY 14' TO 18' (fIl(III ,E-lOG):Ci... GIIAY SILTT C!:AT

SW DI!Il~ GAAT, H[OIUM TO COARS~ SAItO WI,'l1l
SlJ'IE THIN L.....INATJONS OF SILT

SYMBOLS Dl!I:C/I:lp·TION GROUND ElEVATlO/I }].01'

SM; A~::E[IlJ~If~~~~~T~I~~~-:~S~1::Ng~CASIONAl
iN lONES, (Flltl

BORING W-16-D

ZO: ----f

Ig ----i

0--......,

Z5

15

IJJl

'0

45

SO

5S

60

65

GRAOES HOmEO GRAY· TO OLIVE-BRown WITH
S~ [RON STAINS

(C 0 N'TI N UE'D)

'0,0' --jF4----r;!=:::;j1 :+.HOIITEREY 1<0' SANO

1 ~:::;,;;;;t.;...f-2- pvc SCRUM

50.0'-~-.I---+ ==>:1

53.0'- .

-6£NTOHI.TE SEAL

LOG OF BORING
AND

IIOTE:

DISCUSSION IN THE TEU OF THIS REroRT IS NECESSARY
FOR A PROPER UNDERSTANOING Of SUSSURFACE cOII1lmilils
ROEAtED 61 THE 80RINGS. .

WELL COMPLETION DIAGRAM,
W-16-'D & W-'16-1

Dames & Moo.re

FIGURE,01-32
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111 ]
=; I; (

70

75

§ 85

95

BORINGW--16-0(CONT1NUE,O)

ARI GRAT ,I~T1 fiNE ,"'"0' WITH TRA,CE Of C~AT,;

\IOOO"FRAf.il£HTS IN THIN LAHINANONS

I",ERBEDDED sur BE~DW 7'.5'

SM
'DARl 9RAT INTERBEDDED fiNE SMOTSIH MD'sln1 .

F1llE SMO:, TRACE OF' O_IC' MIlITRIAL
,ML '

nlllll1 ~AMI"",TEO BELOW 85'

T01' or ,ROCK ,0.1 89.0'
I' ~T, TO B~ACI 8ASAI,T, MIlSSIYE

8Dlt11lG rERlliNArEOAr 90.3' {lZ-I1-86}

WELLS W-16-D &
W-16-1

4" PVC SCREEN

B£NTOIIHESEAl

WEll ,INsr"'LEO 1Z-19"88
Z· PIEZOMETER OEYElOPED lZ_Z9"85
4' PIEZUMEITR'OEVElOPED IZ-29-85
wArER LEVEL 10.01' IN,'Z· PVC PIPE'I·2Z-87
WAru lEVEL 1l1.09' IN 4" PVC PIPE 1-22"87

.,
\
-<._-_...

, f
I i
I i

I

!!OTt:

OI"r.1ISSIOII IN nlE TEll OF THIS R!POAT IS NEasSART
I;NO A PROPER UlfOERSrANOl1l60r SuaSUllFAC£ COllOlTlOllS
R.VEAlEIl IT THE BORINGS.

LOG OF BORING
AND

WE.LL COM·PLETIONDIAGRAM
W-16-0 & W-16-1

Dames & Moore

i::tG URE, o1'-33
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BORING RPW-1-D WELL R:PW-1-0

HIGH D£HSI,TY
CASING'

lIT IiROut SEAL

EAL

SO.0

r--
-r+3.0' ST"CX UP

SIL·t'/ SAND ~..~
SNtilT SILT _8 ,IMOl,JI!AI'lHER

FINE, SANOI'.SILT' DIlIlUD HotE

___ 4, IMOl DIIlMETER- pOHfTilnEN'E

StL1:/' FIIlt SMll

~'NlOHllt -CEI'(

F,IMt SAIlII

FINE SAND

- -31.0lit Will ANiI\:AYERS 8ENTOnlt S
, OFSRT( SAND -33.5

L--SAND tACKFILL

FlilE SAND '~

F-

=
SLOTTID S!CTIOll

- EE = ,0 49.0
50

ill:

~ F~

GROtmO £tEYAlION U:8' 0'

GRAO£S Willi LAYEIlS, Of SILI:/ FINE SANO
AND fiNE SAHOI' SILT '

GIWl6 TO NEOI UIl DENSE

GAAll(S TO 81ll1ll1 FINE SAND (LDOSE l

OEOL,OG,IC LO'Ci

a I Be A "'"1:1 O:N

BORING TERI'!INATED AT SCHtIlULEO DEPTH OFSO' (7-1-810)

CARll GIlA, MEOI UIlGRAvn

8RM SILU FINE SAHD TO FINE SANDY SIL' (I4EOIUllDENSE)

SP 81101H AHO GllAY FINE SAND ,WITH OCCASIOlIAL GRAVEl 40

S Y'M:B OiL,S

II

14
II

II

'341 - 81

331 - 88

s:

io

LOG OF BORING
AND

/ .

: \,..~.,
HOTE;

OISeusSIOIlIM THE TUT OF TIllS IlEPOIIT lS,HECt:SSAll'l
fa- ~ PIlOPER IIHOERSTANDIH;OF SLeSURfAct: COllOIUiJIs
R[I'EAl![08' TIl[ BORINGS.

WELL COMPLET10N DIAGRAM

RPW-1,-D

FIG U RED 1-34
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BOR.lNG RPW-2-D WELL RPW.... 2-D

GEOILOGIC LO'G

_ ,......+".1'.0' STICK UP

_8 INCH DIAME:r£R
ORlltED HOH

1---4 INCH DIAME:rER NIGH DEMUTY
POLYEYlInENE CAS ING:

1---8EllTOllI;1E • CEMENTGIlOUT SEAl

SILTY FINE
SAND

,.~"-----/;,,:

SillY SAIlOldlD
SAIlor ~llJ

10 _ CllAT£T SIlT

FINE SIdlD AND'
JO - lATERS OF

~llT,T SAIlD

~ 20-

GROUND ELEV,AHDN 4S.J'

BR(lIIN Sltn, nNE TO MEDIUM SAND TO SAIlOY Sll·T
(MEDIUM STIff,) (FILL:)

GREEN ClATEY SILT (son) (CHEMiCAl. OOOR)

. 80RING TERMINATED AT SalEDlA.ED DEPTH Of 40' (6-JD~8l')

Iii
ML, MOTTlED IRtIIIl, AIlO, GRAr: FINE SANOYa.ATU' Sill HIYlI 1:1

STAalG CIfVIICAl. OOOR (MEDIUM SllFf)j

SP- BRalN FINE SAND TO SILTY, FINE: SAND (LooSEI

SM

SM
ML

ML

S"'laOLS'

III

III

III

6•
1•

:m - 87,

2S

JO

15

3S

10

.: 20

LOG OF BORING
AND

I,' .

I,

' " " ,,'v '"-'
, '-..,_.,' NOIE:

DUtussiOllIN THf TUT OfYllI 5 RE,POIlT IS NE~ES5AliT
FOIl A PROPER IIIIDt;RSTANDINll Of SIIISURFACl ClIllDIWIIS
REnAUD If. ,THf 10RINllS. .

WE'LL COM:PLET'ION DIAGRA,M

'RPW-2-D

FIGWRE 01-35
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BOR,ING RPW-3-D weLL RPw-a-D

QIEO,l,OGIC LOG

HIGH DEN51Tl
E cMilitG

CEIlOlT GRllUT SEAL

BASAlT

_,-f'1.0' STIer UP

SLUT FINE SAnD TO "WiPF
FINE SAnDT SILT

i---'B INCH DIAHUER

FINE SAnDY SILT DR1LUEO HOLE

- f..--4 IHOt D1AMEl{~

POLTHHT~EN

SUT AIlDLATERSCII':
F,INE sNlD'i siLt ..-BENTOIlln: .-

FINE SAND ~D
SllT;l SAIlIl:-

!;AVEnD FINE SAND
AND SILT\' FINl
SAnD AIID SILT -35.D

SEll!.SEfliTONHt:
-3B.0

- I fj~SIIIlD, BACKFill
FINE SAIlD

iNr::'~: '~m"n!~
I~

,;i.~

:~~~

- ';r·

~[!, 3.0, 54.0

10

40

Iii 20

e
ill

~ 30

CRIISHED ROU
ilRiJliil SILTY FINE SAnD TO FtME SAnDY SILT

GARK GRAr BASALT
8oRiltGl{Rl'IINATEO AT A DEPTH Of 5-4' (6-29~8Il

GRAr FINE SAIlIl (LllllSE Ttl FlEDIlIl, DENSE)

BRQlN FtN£ SAnOY SILT

BIlIllOl SILTY FINE SAnD WITH LAYERS OF SILT

BROlH FINE, SAnD WI,TH LATERS OF FINE SILTY SAND
(fOOSEI

GRAr. SILTWUH, LAYERS OF GRAr fINE SAIIOY
SILT (HEDllI1 STIfF"

M
ML
ML

ML

J•

6•41S - 84,

3-41 - 82

311 - 85

10

15

zo

m,
25

!:

§
30

I I~~'~'; "" .. 35

it, "
1\ '.,
: '1'•..

40

iJ 45

.~
50

II> ••
~ e 55.

~
li3

LOG OF BORING
AND

NOTE:

OlSCUS51DR 'N THE lUI OF THIS REPORT IS H[CESSAlrf
FOA • P.~RUHD[RSIAnDIIl& OF SuiJ5URFACl cDliolTlOllS
"E';EAHG 8T !HE BORINGs.

WELL COMPLETION DIAGRAM

RPW-3-D
__......OORIII

FI GU RE 01-36
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aOHING RPW-4-D WELL FIPW-4-D

II ~...~....

_8~r~~E~IH~ETER

~ 4 IIIOIPOI!W:r~rHEH1:10:SlTY

~ 8ENTalIlE • CEMENT &ROUT SEAL

r '0.5' SH CK UP
0

S~~V~~TTO

SIHWI,llf 11000
NlO ORGAlllt

10- MATERIAl.

i
Slll,NlD \;ATERS

OF SILll fTNE
SAND "

~ 20
' SILTY SNlO' AND',

- LAnAS Of SILT

§ SILTY SAIlD AND
t.ATE~ OF
FINE, SAIlD

30-mE~

40-

GAOUND EWEVATIOH 46.4'

G,EO:LOG'¥CL 0 G

OCCASIl»IALLA'(RS' Of SILrt SNlO

GRA' SILTY SAND wnH LAYERS Of f,TNE
SANO (LOOSE TO MEOllllIDm"E)

SAND FROM 24.0' 10'38.0' (fRl»l HOG)

GRADES TO HOmED 8R0111 AND GRA' FINE sAliOl',
SILT'WITII OCCASIOHAlilRGAHlC MATERiAl (SOfTI

GRAr, sur WITH ORGAIIIC 'NATERIAl AIID WOOD I~T~~S

'80AlllG TE1lI'IINAmJ AT SOIEOUlEO DEPllt Of 40' (1.2.81)

SM
'OAl" SILT!, SAND WITH lArUS or SILT

(LOOSE TO NEDIUIl oENSE) , ,

O....DES TO 8Rl1111 sur
BASE Of FlU AT 14.0' (fRllll (.LOGI

ML. '8ROWN AND GRAr SIH WITH ~ATERS Of SILTY nNE
SAND (SOFT TIlMEIlIUll STlFFl

8M SILT fm. 14,0' TO 24.0' (Ul»I (-lOGI

CRUSHED ROCK

8M 8RlMlSIU' SAND TO SAND' SILT
ML

B "'1118 OC S

9•

4•

3•

4•

291 · 90

391 -80

301 · 89'

3SS • 83:

5,

10

15

m'
i: 20

~"

25

30

35

c.;)
LOG OF BORING

AND

WELL COMPLETI'ON D'IAGRAM
01SCUSS1011 IN THE TEJTor TH,IS REPOllT IS HECESS_
fOl • P_EA UNDERsTNlOIC or SL8SURfIq COHOlTliils
AEVEAtEO If' llfE 80RINGs. ' , RPW-4-D

FIGURE 01-37,
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BORING RPW-S ....O

G,EOLOGIC lOG

WELL RPW-S-D

'-lZ.O !E~T1lIlITE '~EAL'
~' n~ESAIlD TO' _> C;: oiR -l4. S
~, mn FIIlE SAil, i!:; I'~;:l- S.....D BA(~lLL

:~ iIIE:·:~:'·
&2.0

3.. ·84

10----1

lS----J

t;;, 20---~
Il!

2•

),

•

5•

ML

IMt.
8M

G~OUNO ELEVA'HO~H. 8'

BRQIIl SAIIOY SILT (MEDIUM STIFF!

8RQ11l SILTY FI~E WD (LOOSE)

LAYEIlS of BRIlWIl SILT Ntt) SILTY Fl~ ~Nlt)
(SOFT) .

0'
SoIItDY SILT

SILn FINESAllO

10_

i
SILT AlIa SiLTY
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APPENDIX. D.2

GEOPHYSICAL LOGS

INTRODUCTION

Appendix 02 includes geophysical log,s for 18 welts within the s:tudy

area.. In some cases, more than one type of geophysical log is shown for

an individual well.

Geophysical well l09~ can he inteI:'preted to determine bothqualita

tive and quantitative information on formation and gr,ound-water prop

erties. In ground-water s,tudies, geophys'ical well logs are generally

used in a qualitative sense for iden,tification of lithology, borehol.e

condit.ions, and for stratigraphic correlation. Geophysical well logs

are interpreted by comparing several log signat~es from a given bore

hole. Interpretat.ion of geophysical well logs is non-unique due to the

ambiguous nature of the log signatures and therefore an understanding of

each sensing technique and supplemental information on the hydrogeologic

environment (i~e., lithology and water quality) is required.

Radiation logs (natural gamma, neutron-neutron, gamma-gamma) ,uti

lize elementary P$rt,icles (neutrons or gamma photons) which have the

a'hUrty to penetrate matter. The, natural gamma log is a passive rada

tion log, while the neutron-neutron and gamma-gamma logs are induced

radiation logs. The following is a brief description of the opex:ation

principles and interpretation guidelines of radiation logs used in this

study.

NatuJ;al Gamma ~Nat-'Y): Measures the amount of na,tural gamma

radiation emitted by the materialS being investigated. Its Chief use is

in the identification of. li,thology, and is effective in open, cased,

liquid or air-filled boreholes. The usual gamma-emitting radioisotopes

found in rocks include pot.assiqm, 40 and the daughter produces. of the

decay series of uranium and thorium. Clays tend to concentrate heavy

radionuciides by ion-exchange processes and therefore, clays and clay

rich materials generally have a high le~el of gamma activity.,
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In most envirol1Il1ents, t,he n.atural gamma log records a positive

response (high count rate) to clay content,. Bycontras,t, the na.tu:tal

gamma log shows a low res~onse (low count rate) to clean quartz sands.

Neutron-Nelltron en-n): Considel:'ed to be the most reliable moisture

indica,tor of the radiation logs. A souz:ce emits neutrons into the bore,..

hole environment. The neut"rons int'eract with the surrounding deposits

and ar.e deqraded in enerCJY. The deqraCiat'iopal effects are then measured

with an appropriate detector. Hydrogen atoms are highly effective in

red1,1cing the energy oft-he neutions and therefore, low count rates are

indicative of increase water content a'hove the water table and increased

porosity below the water table.

Gamma-Gamma ( 'Y - Y ): Measures the intensity of gamma radiation

that- is back scattered frem a gamma souece., Emitted gamma photons are

degraded in" proportion to the numbez: of electrens in the surrounding

deposits,.. The deqra,tional effects are measured with an appropriate

det-ector. Since eiectron densit-y is proportional to bulk densit-y, the

gamma-gamma log is indicative of the density ef the surrounding depo

sitos. Most commercial gamma-gamma logs are plotted with the count rates

reversed, so that decreases in density (increased count rate) will plot

toward t.he left and can r,eadily be associa,ted with indications of

increased porosit.y from the neutron logs (decreased count racei , The

gamma-gamm.a. logs for this study are plotted in this reversed count rate

manner.

02-2
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INTROOUC!1' ION

APPENDIX 03, WATER LEVEL DATA

Appendix 1D3 is divided int!e five parts:

03 .•1

03,.2

03.3,

03.·4

03.5

Precipitation and River Stage Data

Monitering WeH Data

Menitering Well Hydregraphs

Centinuous Stevens Re~erder Data

Sa~ometric Pressure €harts

(
-.;.0:: ..

:precipitatien (as recerded a,t the Pertland :r:nternatienalAirport)

is tabulated in Appendix 03.1, alengwith the Willamette River s·tage

data (as recorded a,t the Morrison Street bridge in downtown PortlandJ.

The river gauge dat.um is 1. 55 it above mean sea level. The City of

Portla,nd datum:, which is' the same as the study area datum, is 1.375 it

below mean sea level.

Dat.a obtained as the result of car,eful water level mea'surements in

we~ls threughout the study area are tabulated in AppeJ:ldix 03.2 by date,

beginning 8-21-86 and ending: 3-18-87 • Water levels were recorded

inanually with the use efa,n electronic water level indi,cator. The

ins,trument was decon·t.aminated after each water level measurement. The

water levels as tabulated are referenced to the City of Portland Datum.

The letter designations (S, I,D, and B) refer to the aquifer being

monitar,ed, i. e. S indica.tes shallow (fill> aquifer, I and D indicate

intermediate and deep (alluvial) aquifer, andS indicates the basalt

aqUifer.

Compu·ter print-out, single and cluster well hydrQgraph responses to

precipitation are presented: in Appendix 03 •.3. In addition., fluctuations

in water levels for the two Doane Lake remnants, and the Willamette River

with relatian ta area precipitatianare also included.

eydragraphs friom continuous Stevens recarders tha t were i.ttstalled

on wells W-IIB' andW;..J,.lS a,re presented in Appendix 03.4. In addi.tion,

daily preci,pita.tion and average river eleva.tions, which cover the same

03-1
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pe£iodof well data, are also presen'~ed at the same time scale as the

Stevens recorder data.

Barometric pressuire charts a.t;e presented in ApPendix 03 •. 5.

03-2
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NL/GOULD' • HYDR06EOlOGYDATA

PORTLAND RAINFAll DATA
D6-0te-86 GOUlJl/HL; 11831·034/005

RIVER SrA6E DATA

30·Mar·S7

TABU 03.1-1
Page 1 o'f 4

6aug. datum: 1.55 FT. MSl
ELEVATION : PORTLAND DATUM

1.~75,FT. BELOW'"
••• • • •••• ._. • __••_.~••••• •• •• ._••••~_~~A _

DATE
l··_···..· PRECIPITAnON

PIA .um 5 PIA
DAKY P"~V day.. CU~ULA:rIVE'

RIVER STAGE'DATA -- MORRISOrt ST. SR.
gauge r••dl"gl Riv.•r .l.vation

Pd DAILY MAx DAllY MIN DAILV MAX DAILY MI~

NODE
lIIax+

_inlZ
.. ~ ~..-------.---.--~--.--.~-~-._-~_-~.~q---_.__~- ~- ~ --..-..----.. a ••~•••_~_••.

,..
\,

"\.'..--

01-Aug-86 0,,00
02eAt.1g·86 0.00'
03~Aug-860 .00
D4-Aug"B6 0,.00
OS-Aug"86 0.00
06·Aug-86 0.00
01-"1.10-'6: 0.00
Oh\ug·86 0.,00
0l-Aull-86 0.00
10-Aug·86 0.,00
11-1\ug-86 0.01
12..At.1g-8~ 0.00
130-Au9"86 0.00
1~-Aug-B6 0.00
15!'Aug·B6 0.00
l'-AuSl~B6 0.00
17~Au9-8' 0.00
U"Au.g-86 0.00
n-Aug-S6 . 0.00
20-41.19:-86 0.00
21-A~~86. 0.00
12-Aug-8i 0.,00

,%3-At.1g·86 0.,00
24-Aug-86 0.00
2S"Aug-8i 0.00.
26-41.19-86 0.00
27-41.111-86 0.00
28-41.111-86 0.00
29·41.19-86 0.00
30"41&9·86 0.09
iI-Au,-e6 0.00
01-S-sJ"86 0.00
02-S'P-86 0.00
03-S1O-86 0.00
U~S.~86 0.00
OS-Stp-86 0.,00
06·Slpo86 0.00
07oSep-86 0.00
De-SIp-a, 0.10
09-$'0-86 0.25
10·S.p-86 0.01
11..Sep·86 0.00
12"S'D~86 0.00
13-Stp-'6 0.00
a-S.p-B6 0.• 00
15-Stp-86 0.01
16-Sep·U 0.• 03
11·S.p"86 O. n

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01

'0.01
0.01
0.,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00,
0.00
0.00
0.00
0.00
0.00
0.09
0.09
0.0"
0.09
0.09
0.00
0.00
0,•.00
0.00
0.10
0•.35
0.36
0~.36

0.36
0.26
0.,01
0.07
0.10
0.,12

0.,00
0.00
0.00
0...00
0,00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0,.01
0.01
0.01
0.0.1
0•.01
0.0.1
0.01
0.01
0.01
0.,01
0,,01
0.01
0.,01
0.01
0.01
0.01
0.01
0.10
0.10
0•.10
0.10'
0.• 1.0
0.10
0.1,0
0.10
0.10
0.20
o.n
0,46
0.46
0.46
0.• 46
0:.46
0.53
0..56
1..1'8

'.BO
5.20
5;.40
5.,70
5.60
5.50
5.60
5..10
5.80
5.10
5.80
5.60
t80
5.90
5.80
5.80
5.90
5.70
6.20
6.ro
6.20
6.10
5.80
5•.70
....0
4.50
4.• 90
4.50
4.~0

3.80

4.• 60
5.20
5.60
5.60
5,6~

5.90
5.90
5.50
5.00
4.60
4.60
4,60
5.00
5,,30
5.90

2'.00
1.9.0
2.50
2'.50
2,40
1.90
2.1:0
2•. 30
2.40
2.40
2.50
2.40
2.30
2.1,0
2.70
2.30
2.20
1.90
2.10
2.50
2.50
2.50
2.40
2.30
1.50
1..10
1.20
1.10
1.4.0
1.10

0.60
1.30
2.20
2.40
2.20
2.60
2.40
2.30
1.90
1.40
1.20
1.20
l.tO
1.40
1.80

·1.73 4.93
••13 4.83'
8.33 5.4i3

8.63 5.U
8,,53 5.33
8.U 4.83
'.53 5.03'
8.. 6J S.23
G.73 5.33
8.63 5..33
8.13 5.43
8.53 5.• 33
8.73 5.23
8.83 5,,6'3
8.73 5.,63
8.1'3 5~23

8.83 5•.13
8.63 4•.a3
9.13 5.03
9.03 5.43'
9.13'5.'3
'.03 5.,43
8.135~n

1.63 5.23
7.33 4.. 43
7.43 4.03
7.U 4.13
7.43 4.63
1.U 4.33
6.13 4.03

7.52 3.53'
8.13 4..2.3
8.53 5.13
8.• 53 5.33
8.53 5.13'
B.U 5.53
8,,83 5.U
e.43 5•.23
7.93 4.83
7.52 4.33
1.52 4.13
7,52 4.13
7.93 4.03
8.23 4.$3
8'.83 t.13

6.33
6.48
6.88
1.03
6.93
6,.63
6.• 78
6.93
1.03
6.98
1.08
6.93
6.98
7.23
LIS
6.98
6,98
6,,73
7.08
7.2'3
7,,28
1.,23
7.03
6,,93
5.88
5,,73
5.98
6.03:
5.73
5;.38

5.52
6.18
0.83
6.93
6.83
7.18
7.08
6..83
6.38
5.93
5.,83
5,83
s.n
6.ze
6.7"
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TABLE 0301..1
Page 2. of 4

IL/GO\JLD - HYtlROGEOLOGY DATA

PORTLAMD' RAINFALL DATA RIVER STAGE DATA Gluge datUIII =1.,55 FT. MS~

06-Dtc-86 GOUtDjNL; 11831-034/005 EloEVAHOM = PORTLAND DATUM
3D-Mlr-8.7 1.37;5 FT. BELew M

__~.~•••_••••_•••~___• __ ~_~~_•••••__ ._•••_•••••••_______•••__ ••• ~••_•••~w~.__~._~•••__ ••••••_•••~_________

._~.._...~-- PREC·~pnAnON -------;: RIVER. STAGE DAtA -- MORRISON ST. SR. IiDDE
I

D).lE PIA tum 5 PIA Sluge r..d~ng. Riv., el.vation lIax+
DAILY prtv days CIJMt.llAnVE Pd DAIl,V' MAX DAllY MIN D~tLY MAl DAILY MIN lin/2

~Qea.__D .........a ••~_~_~_____._~.__••••••••_.__••••_.__~~_••••~._••~••_m•••_ ....___~_..___~_•••_ •••••______

18-519-06 0.. 03 0.75 1.21 5.JO 2.50 8.63 5.43 7.03
19-5.,-86 0.,00 0•• 15 1.21 5.40 2.20 8.33 5.13 6.73
2Q-~-86 0.25 0.93 1,,46, 5.60' 2.00 8.53 4.93 6.. 73
2l-Sto-86 0.,00 0.90 1,.46 5.50 2.10 B.U 5.03 6,.73
22-Stp-86 0.00 0.28 1.46 5.00 1.70 7,,93 4.63' 6.28
U"Stp-86 0,,86 loU 2.,31 5.00 1.60 7.9S 4.53 6.23
n-Stp-86 0.11 1.21 2.43 l.SO 1.80 8.4'3 4.73 6.58
25!'Stp-86 1.48 2.'5 3.91 5.50 2.20 8.4'3 5.13 6.',8
26-S• .,86 0.03 2.48 3•.94 5.,0.0 2,,40 7.93 5.33 6.63
21-Stp-86 0.06 2.5A 4.0.0 4.10 2.50 7.02 5.4,3 6.23
28-S.p-U 0.-00 1.68 4.00 3.60 1.90 6.53 4.83 5.,68
Z'·Stp-86 0.• 35 1.92 4•.3S 4.,30 0,80 7..23 3,,13 S.e. 48
30-5ep-86 0.05 0•.49 4.40 4.30 0.80 7.n 3.13 5.48
OH)ct-86 0.00 0.46, ••40 0.05 4.80 1.60 7.n 4.• 53 6.13
02-OCt-U 0.00 0.40 '.40 0.01 4.90 2.00 7.83 4.93 6.38
03-act-a, 0.00 0.• 40 ".40 0.00 5.1'0 1.90 a.D3 4.n 6.43
04-oct-86 0.00 0.05 ....0 0.00 5.40 2.30 8.U 5.23 6.78

('
OS-Oct-86 0.00 0.00 4.40 0.00 5.. 10 1.60 8.03 tU 6.28,

\ 06-ott-86 0.00 0.00 4.40 0.00 4.• 90 1.60 7.83 4.53 6.18
01..:oct-16 0.00 0.• 00 4.40 0.00 5.,40 1.60 8.33 4.53 6.43
Oe-OCt-86 0.00 0.00 4.40 0.• 00 6.20 2.30 '.13 5.23 7.18
09..Qet-86 0.00 0.00 4.40 0.00 6.00 1.70 8.93 4.63 6.78
10-Oct~86 0.00 0.00 4.40 0.00 5.20 2.30 8.13 5.23 6.68'
11-OCt-86 0.00 0.00 4...40 0.00 4.40 2.00 7.33 4.93 6.13
12-OCt-86 0.00 0..00 4.40 0. 00 3.80 1.,50 6.73 4.43 5,58
a-Oct-86 0.00 0.00 •. 40 0.00 4.30 0.60 1.23 3.53 5,,38
a-OCt-86 0.00 0.00 4.40 0.00 4.30 0,.80 7.23 3.73 5.J8
1'5"Oct-86 0.00 0.00 4'.'0 0.00· 4.90 1.50 7.83 4.43 6:..13
~6-Oct-a6 0.00 0.00 4040 0.00 5.20 2.20 8.U 5,.13 6.63
17..Oct.,!6 0.04 0.04 4.44 0.00 !.50 2.4.0 8,4'3 5.33 6.88
U-Oct-86 0.00 O.O~ '.44 0.• 01 5.• 70 2.40 8.63 5.,33 6. ~8
19-ott..86 0.00 0•.04 4.44 0.01 5.40 2.00 8.,33 4.93 6.,63
20-OCt-a6 0.00 0•.04 4.44 0.00 4.20 1.50 7.13 4.43 5.• ~8
21"Oct-86 0.00 0•. 04 4044 0.00 5.50 2.20 8.43 5,.13 6,18
22eOct-86 0.00 0.• 00 4," 0.00 5.30 2.50 8.23 5.U 6.83
2a-0Ct-a6 0.00 0.00 4.44 0.00 4.90 1.30 1.83 4.23 6.03
24-oct..86 0.05 0.05 4.49 0.00 4.30 1.00 7.23 3.93 5,58
1S-OCt-86 0.13 0.18 5.22 0.01 3.9.0 1.10, 6.83 4.03 5.43
n..Oct-86 0.38 1.16 5.60 0.49 3.20 1.10 6.13 4.03 5.08
27-Oct..86 0.02 1.1'8 5.62 0.45 3.• 20 1.90 6.13 4.• 83 5.48
28 ..Oct-86 0.00 1.18 5.62 O.U 3.70 1.30 6.63 4023 S.U
29"Oct-86 0.50 loU 6.12 0.00 3.10 1.20 6.63 4.13 5.38
30"OCt..86 0.27 1.11 6.39 0.13 4.70 1.30 7.63 4.23 5.'3
31-OCt-86 0.00 0.79 6.39 D.u 5.60 2.30 a.53 5.23 6.88
OIDNov-86 0.00 0.17 6.,39 0,03 6.00 ~.90 8•.93 5.83 7.38
02:-!klvD86 0.00 s.n 6,39' 0.00 6.10 3.10 9.,03 6,03 7.53
03·~oy-86 0.00 0.27 6.• 39 0.00 5.90 2.60 8.83 5.53 J.U
04-~ov..86 0•.00 0.0.0 6.39 0,00 6.10 2.60 9.03 5'.53 7.28
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rABlE D3.1,o1
Pag&.3 of 4

.to/GOlIa e HYDROGEOLOGY DATA

(
PORTLAND RAINFALl DAtA RIVERSrAGE D~TA Glug. datulII : 1..55 FT. illS!.

06-Dec~86 GOUUl/NLj u8n-oU100S El:EV~HOH : PORlLAND D~TUM

30-Mar-8,7 1.315 FT. BELOW M
_ ....__'••••_~___________ 1111!" ...-:_____~__~_._••__.... __;._._. __~__~._....._~__ ~~IIIi_..__ '"'! ....__.. _ ••~_~____• ____----~_-••••_ •• • _ .. ",,_e

•--....--- PRECIPITATION ._--...... ' RIVER S:TAGE DATA -_. MORRISON Sir. 'BR,: MODE, I

DATE PIA lUllS PIA gaugl rlading.' Riv.r .l.vation IIlIX+

DAILY pl'lvdays CUMUunVE Pd nAII.Y MAX DAILY M~N OAll.Y MAX DAILY MIM flliin/2
a.~._..._.__.___~.•.._..•.....G •••••••••••_.____• __• ___••__••o ••_ ••••••••••o.a•••_ •••••••__••••_ ••••••••-_·

OS"Ncv..e6 O.OG: 0.00 6.39 0.00 6.1:0 ~.50 9.03 s.u 1.23
16-Nov-86 0.27 0,,27 6.66 0.00 6.10 2.80 9.0S 5.13 7.38
0.7-tlov-86 0.29 0.. 56 6.95 0.• 02 6.00 3.00 8.93 5.93 7.43
08~Nov-86 0.~3 G.• 59 ·6.98 0.17 5,,20 2,,40' 8.13 5.33 6.73
09-Nov-86 0.%1 O.SO 7.19 0.02 4.00 2.,00 6.93 4.93 5.93
10-lovoS6 0.00 0.80 7.19 0.33 3.8D 1.10 6.73 4.63 5.68
11"Nov-8.6 0.00 0",53 7.19 0.01 4.10 2.20' 1..02 5.13 6.08
12-No.y-86 0.00 0.,24 7.19 0.01 '.60 2.60: 7.52 ~.,5'3 6.53
13~Noyo86 0.12 0.33 1.31 0.• 00 4.60 z.n 7•.52 5:.23 6.38
14~Mov086 0.• 05 0.17 7.36 0.02 5.20 2.10 8.13: 5.03 6,.58
15oNoy~86 0.00 0.17 7.36 0.09 5.90 2.70 8.• 83 5.,63 7.23
16-NoY-86 0.42 0.59 7.18 0.00 5.70 2.5~ 8.U 5.43 7.03
n"'Nov"86 0.00 0.59 7.78 0.1.9 5.90 2.6.0 8.,83 5.53 7.18
18"fiIov-86 0.45 0.,92 8.23 0.24 6.20 3.80 9.13 6.13 7'.93'
19-NOv-86 0.04 0'.91 8.27 O.,!2 7.30 4.70 10.23 7.&3 8.• 93
20~Nov·86 0.76 1.67 9.03 0.13 6.40 4.40 9.33 7.U 8.33
21-boH 0.29 1.54 '.·32 0.13 6.50 5.00 9.43 1.93 8.68

.,'

22-Nov..86 0.20 1.74 9.52 0.t4 6.00 5.10 8.93 B.OS 8.48( -i 23-Iov-S6 0.,33 1.&2 9.,85 0.34 6.60 5.50 9.53 8,,43 8.n
24-.ov-86 0.80 2.38 10 ..65 0.27 7.30 5.50 10.23 8.U 9.3~

2S·Nov-U 0.13 1.75 10,.78 0.96 8.30 7.20 11.23 10.13 10.6.8
26-Nov-86 0,.47 1.93 1'1.25 0.00 8.20 7.70 11.13 10.• 63 10.88
27-.lov-86 0.86 2.59 12.n 0.38 8.10 6.90 11. 03 9.83 10•.43
28-Nov-86 o.s~ 2.80 12.65 0.61 8.30 6.80 11.23 9.73 10.4'8
29-tfov-86 O. 00 2.00 12.65 0.98 9.30 8.10 12.23 11.03 11. 63
30-ffov-86 0.00 1.87 12.6S 0.00 9.10 7.10 12.03 1O.6S 11.. 33
01-Dec-86 0.02 1,,42 12.67 0.00 8.50 1.20 n.43 1'0.13 10.18
02-Dec-86 0.00 ~.56 12.67 0.02 8.90 7..30 11.83 10.23 11.03
03-Dec-86 0.00 0.02 12.67 0,00 8.90 1.30 11.,83 10.23 11.03
0.-Dec-86 0.06 0.08 12.73 0.00 8.40 6.80 11.33 9.13 10.53
OS;'Dec-86 0.32 0.40 13.05 0.00 8.10 6.. 4.0 11.03 9.33 1'0,.18
0'oDIC-86 0.• 00 0.38 1'3 •.05 7.30 5.10 10.23 8.03 9.13
07aDtC~86 0.00 0.38 13.05 6.00 4.20 8.93 7.13 8.03
Ol-Dec-S' 0.00 0.38 13.05 5.~O 3.40 8.33 6.33 7.33
09-Dtc-86 0.00 0.32 13.05 5.10 3.40 8.,U 6.33 7.18
IO-Dec-e6 0.00 0.00 13.,05 5.50 3.90 8.43 6.83 7'.63
U.:hc,.86 0.28 0.28 13.33 5.40 3.80 8.33 6.73 1.53
12"I).c-86 0.00 0.28 13.33 5.511 3.70 '.43 6.63 7.53
13-Dtc-86 0.92 1.20 1~:.2S 6.00 3.60 ' •.93 6.53 7.13
14-Dtc-S6 0.08 1.. 28 14.33 6.30 3.80 9.23 6.13 7.. 98
IS-Dec-S6 0.00 1.28 14.33 6.• 70 4.50 9.63 7.U 8.53
16-DIe-S6 0.00 1,,00 14.33 7.00 5.20 9.ts 8.13 9.03
17-Dec~86 0.00 1.00 14.33 6.20 4.20 9.13 7.13 B.13

,/ la·Dee-S' 0.08 0.16 14.41 5.80 A.OO 8.,73 6,•.93 7.,83
C 19-1)lCaB6 0.01 00.09 14.42 6.10 4.20 9.03 1'.J3 8.08

'"

ZO-Dec-So 0.00 0,,09 14.42 5.80 3.30 8.73 6.13 7.48
n·Dtc46 0.01 0.10 14.43 5.00 2.30 7.93 5.23 6.J8
22-lJecio86 0.34 O.H 14.17 4.90 2.70 7.83 S.U 6.73
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Nl/GOULD - HYDROGEOLOGY·D~rA
(

POR!lAND RA!H~'ALL, DATA Rlv~ STAaE OAiI'A 6augeaatUIR : 1.,55 Fr. Msl:.
06-Dec.·86 GOULD/NL; 11831-034/:005 El.EYATION .: PORTLJlND DATUM

30-Mar-8'7 1.U5 A. BEL0W M
_o•••••_._•••••o ••__~••___ • ____••___ ••••~__·~__·b__ a •••~••~•••••••- ••••_ •••~••_ ••~_._••--_.__..~------~_••-

'.0-0.....0_ pttECIPlTAinON RlYER STi\6EDA1A ,_. IilORRISOI Sf. BR. MODE
I

DATE PIA BUill 5 PIA gaUlle readings Riv,r .!ovation 'NX+

DAILY prtV days CllMULATlYE Pd DAILY MAX DAILY MIN DAILY MIll DAILY MIN lIin/2
a~Q~•••G.~.~a-••_o_".q••~._______._~~_~••~_.~~.~~~~_.D_.__.a_.__._....._.........~a____• _______.~••_~•••_.

la-Dec-86 0.00 0.36 14.77 5.30 3.00 8.• 23 5.93 7.0S
24..Dec-8& 0.16 0.,51 1.,93 5.10 2.90 8.03 5.,83 6.93
25-Dec"'86 0.61 1.12 15.54 5.• 50 2.80 8.43 5.73 7.08
26-Dec·86 0.02 1.13 15.56 5.. 00 2.80 7.• 93 5'.73 6.83
21-Dec·86 0.,00 0.19 1!5.56 5..90 3.10 8.83 6.03 1.43
28-Dtc·86 0.80 1.59 16.36 6.20 3•. 30 9•.13 6.,23 7.68
29..Dec-!6 0.48, Lit 1'6.84 6.50 a..60 9.43 6•.53 7.98
30..Dec-86 0.00 1.30 16.84 8.00 4.20 10,•. 93 7.13 9.. 03
3~-DIC"86 0.11 1.39 16.95 7,80 5.50 to" 73 8'.4'3 9.58
Oi-Jan-87 0.88 2.27 17,,83 8.00 5.50 10.93 8,,43 9.68
02aJIItl"'87 0.23 1.70 18.06 8.70 6.00 11.63 8:.93 10.28
Q3aJln-87 0.36 1.,58 18.42 8.00 6.00 1!0,,93 8.93 9.93
04-Jan-67 0.02 1.60 18.44 7.90 6.00 1'0.63 8.93 9.. 88
05-Jln-87 0.00 1.,49 18.44 7.,30 5,80 lO..23 8.73 9.U
06-JIft-87 0.,00 0.61 18.U 7,00 5.60 9.93 8;53 9.23

.. 07-Jan-8? 0.00 0.38 18.44 6.70 5.40 9,.63' 8.33 B. 98
( .....' ..- 08"Jan-87 0.00 0.• 02 18.44 6.• 70 5.40 9.63 8•.33 8.98

' ..-";' " 09-Jan-a7 0.00 0.00 18.44 6.70 5.• 70 9.63 8.63 9.13
10-Jan-87 0.00 0.00 18.44 6,.30 5.20 9.~3 e..13 8..68
1l"Jan-87 0.64 o.n 19.08 5',80 4.20 8.73 7.13 7.93
12-J.,,-87 0.01 0,.71 19.15 6.10 4.20 9.03 7.13 8.08
13-Jan-81 0.01 0.78 19.22 6.70 4.aO 9.63 7.73 8.68
U-Jan-81 0.00 0,.. 78 19.22 6,.50 4.90 9.43 7.83 8.63
15-Jan-87 0.00 0.78 19.,22 6.70 4.90 9.63 7..83 8.73
U-Jln-87 0.00 0.14 19.22 6.50 5.10 9.43 8.03 8.73
17-Jan-87 '. 0.01 0.08 19.23 6.60 4.80 9.53 7.73, 8.63
lI-Jln-e7 0.00 0.01 19.23 5.90 4.30 8.e 83 7.23 8,.03
t9-Jan-87 0.00 0.,01 19.23 5.50 3.90 8.43 6.83' 7.U
10-;1,,-61 0.00 0.01 19.23 5.30 4.• 00 8.. 23 6,,93 7.58
21·J.Il~87 0.00 0.01 19.23 5.30 4.00 8.23 6.93 7.58
22-Jan"'87 0'.00 0.00 19.23 5.30 3.60 8.23 6,,,53 1.38
23-JIn-87 0.23 0.23 19.46 5.30 3.60 8.23 6.53 7.38
14-JI1I-87 0.40 0.63 19.86 5.80 4.00 8.73 6.93 7.83
25-Jan..87 0.17 0.80 20.03 1.00 4..00 9.93 6.93 8.43
2'-J,"~87 0.21 1.01 20.24 6.60 4,20 9.53 1.13 8.33
%7-Jan-87 0.11 1e ,12 20.35 7.20 4.90 10.13 7.83 8•.98
28-Ja,,-87 0.49 1.,38 20.84 8.40 6.50 11.33 9.43 1.0,,38
29-JIII-87 0.12 1.10 20.96 8.80 7.00 11.73 9.93 110.83

30·J.,,-81 0.07 1.00 21.03 9.00 7.. 30 n.93: 10.23 11. 08
31-Jln-87 1.38 2.U 22.4'1 8.90 6.90 11.83 9.83 1:0.83
01-Feb-87 1.27 3.33 23.U 9.00 6.90 11.93 9.83 10 ..88

r
..
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APPENDIX D3. 2

MONITORING WELL DATA
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TABLE D3.2-1

ML/&OOUlltATU ~nE1. DATA SHEET 1 OF 3

II
I El£V

IIELL D EAIT lIOIl'" REF. 2l·A118·e...·a~·" 0$-8011-.' O.·II.p·U U-Sep'8' U-Sop-" lI"kIl-" aa·81ll'" 13'80p-16 Z5·a~p-8' OHkt-U It-OCt-8' 15'OI:t-8' 16'OCt-I' U-OCt-86 30·01:"8' 06-/lov-16
IlElIlll11ATJIII I COORD COOR1l POh' ELlV' WV El.EV fl;£V ELEV EL£U EW mv ELiV ELiV EL£V WV WV El:iV EL£V ELEV ILiV
••••••_................_ ................... .-......-•• .- ........• • .• -..........-.--__••-.-.-••••-.......................-............._ .......- ...................~ .....'• .-.....~.............~.~.........~.,.-••••••~,.~.... '_••• "'!.................~•••••••• '!•••••.•••~.............

Glue'.r. a
'~1 S 102U.1I 8m." lUI 21.21 21." 2J.'6 2J.I' U.U 21.61 2J.Jl 31.86 28.22 21.21 21.1' 2U! a8.1O 28.15
WolD D 10271. La 8'11.21 lI.n IUO 11.6. 21.66 21.64 !I.U aUI n.r. 11.90 26.0' 21.14 2••n 2U6 21.96 25.1,
'-2 I 10340,12 mo." al." 27.J2 21.62 21.61 21.15 n." 2J.aJ 28.2' 28.10 ,n... 21.10 28.11 ZI.Ol
Nil 0 10341." t108.1I lUI n.n 21.11 22,01 n.14 2UZ 22.19 12.1. 12.10 22.0' 22.0. 22.11 12.12"., 8 10m... USO." .4.1. 26.1. 2Ul 2Ul 26.10 2U. 26.6. 26 ..91 26.1; 21.61 aUz 16.80 26.1.
W.IO I 10m. 21 9611.16 .13.1' 21.1• 25.21 21.2Z zu. 1$.20 2UJ lUI if., 2U} 11.16 21.31 21.n

II"IDI II 10m. to .m.at lUI,... 8 106JUO 'ZDur 12.1' 16.1' 16.0J 16.0' lUI 16.10 26.1t 26.11 26.14 26'.22 Z6.04 26.36 ~Ul

W-'O J 10612." .m.u az." 2Ul 2Ut 2"'7 21.61 ZU. ZUl 23.61 21.61 lUI ZUI U.U 23048
W-61 I mu. .m.81 IUS 24.21 24.41 2UI Z'.46 ZUI lUI 14.51 2'.16 2UJ zi.n 2Ul 2LiI 2ur
."D D muo 8123.10 aut 21.41 24052 2ui 24.11 2U' 2U5 2UI ROt ida krz . ZUl 2U5 lUJ
,W.68 • t)61." 1132.10 19.16 Z2..1 21·U IUZ h.1t ZS.I' IUZ U.U 2302' n.1I 28." 21.00 ZUl n.n
W~IS s 10086.90 9141.11 aUl 2U. U.'lG 21.60 2J.64 21.51 n." 21.1' 11.11 21.08 21.9' lUI 28.15 28.06
.~rD D lGDtU' uu.u .1.~1 10.16 10." 20.1' 20.42 10.11 zo.J' 20.06 zo." 20.11 iO.81 ~D." 20.89 iI.1I

.·HI 1 9961.24 ,m.s. n.DO 21.11 15.40 21.32 2US zUG 11.2' n.n 24091 24,16 2ui 14.1. Z4.66 26.11
Ii-ni J muD mr.ll 4U2 lUI 11.11 11.11 12.1. lUI 12.12 lur 12.61 12.16 lUI IUS n.64 lUi
W'1'1D D muo U61.11 41.41 lua lUI 12.se 12.'0 12.5' 12.67 12.41 lU9 iZ.46 lU' 12." 12.U
Ii-lll I muo ,m.u .1.81 lUI 11.'01 12.11 11.15 lUI lUI lUI
IH28 8 lOQU,i 9564.1 U.U
liHZI I 10019.1 UlU n.6J
IH28 8 100".1 mu 4l.66
W.1I9 8 IUrU6 8664.52 .1.01 21.42 2Ui 21.46 21.60 2Ul 11.40 21.61 29.0' 28.n 21.11 ZIJ. 21.51 11.90 2UG
.-1'1 •• 10681.3• 8616.19 43.16 3'.n 21.46 21••, 2•••• 10.36 ZU6 ZUI 2..,5 28.10 au) t8.IQ 2@.14 28.10
II-m Ii 116'3.11 Im.st ..... 21.28 ZUI au. 2J.'1 21." n." 21.11 2'.81 2J.,76 2~:,2 2J.44 21.16 n.J1
W-l6i I IOm.l m'.1 35.16
1(-161 J mol.1 8UU 11.91
1I,j6Q D 1100l.1 8eU.I 31.96

Ilngl.. •
".-lD 10383.21 1699.4' .1.6&
.IIIHO ImUS ml.n tr.9.
IPII-IQ 10623.16 nn.u '4.10
RIIIHD 11108.13 mu. .1.10 21.11 28.10 21.1' 18.00 21.0$ 2Me 2Ul ~•. U n.n 21.91 ZI.n 2...0
.'11-50 mO.n mur ....0

PP-6 1915.11 90DUl '1.5. n." 2J .60 21.61 n.n 21.61 21.8' 2UI n.n 31.9J 21.1' 21.11 n."
11'-1 960UA 'DIl.tl .1.11 22.15 2UG 22.11 2U5 lUI 22.90 23.08 11.00 IUl 22.10 2M' 2iD'
."aD 9$83.0' nit." U.20 2l.U 2&.31 IU6 2Ul 19096 n." 23.9' aUO 24.Qt u.o. 24.0. ZUO 26.13
.·'D 9615021 ma.z, .Ul 2U8 2J.i2 21.61 28067 21.93 21.92 21.99 lUI aur i4.01 26,01 24.0' 2U1

liI'lOD mug 10168.15 12.06 11.11 11.14 IU' 1I.n 12.05 11.11 u.u 11.46 11." 11.$1 lUZ n.u n.91
,,-n J 18187.6$ 9U1.21 SUO

ITAFf QAuaEE 10195.00 9450 2"" 28.11 2a.o~ 2ur 21.2' 21.11
tUFF GA. • t525.08 mo n." 25.13 21••' ZU2 2$.12 11.2'
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TABLE D3.2-1
!II.IlIllUlD IIAII SHEE!I' 3 OF 3

a
1

IIELL DO.-...,.-.l 11...,-11
DEIlllIIATlOI • ILEV W................~.......-...-...._-_.._.
ollltt.,. ~

P-l I 11.0. 31.11
IH1I D 1t.22 21.51
'-2 IU, 11.14
111-211 n.n 25,35
P-I 2Ug 2UA
III·ID 2'.24 2"'1

III-ID1 1U. 14.0J
'-4 18.32 30.12
111.411 26054 26.61
111-6S I 21.41 29.05
1II·6D j 21.31 28.18
HI • 26.11 2UI
111-18 8 31.92 n.&2
IHD 24.02 2UI

IHU 12.01 12.11
HU II." 15.65
lII.m 11.1,1 lUI
HI. 16.04 16.02
111·12. ".11 lUI
111-121 U.O, 22.01
1l-1:2D 2z.J1 22.15
lI·ns u·u n.14
lHSI 11.11 l1.n
lII-nD 11.00 11.05
W-16' 2t.ll n.n
111:"161 I 2U5 26066
I1.J6D D 1Ui 2"'.

IIlnmb. •
I'IHD D lo.n 11.11
RPIIl-2D D 11.50 38.6&
RPlI-ID D 14.15 36.12
Ipw-6D D 11.16 n.n
.,.·5D D n.t: lUIpp., • 10.16 10.f2
PP-I 1 16.15 2UJ
II-ID D 2UO 21.26
III-.ID I 26.14 21.11

.JaD I 14.11 lUI

PHI I 22.41 12.11

STAFF 1iA~ I 10.91 aua
StAff IAIl&E III 26.14 26.11
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APPENDIX 03.3

MONITORING WELL HYDROGR~PHS
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DOANE LAKE REMNANTS: WATER LEVELS
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DATE 1986-87
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W
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~ 15
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(J EAST LAKE REMNANT

+ WEST LAKE REMNANT

V RAINFALL (INCHES)
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CIt

C?...
(It•......

NL I:ND. INC./GOULD. INC.
REMEDIALINVESTlGA110N

DOANE LAKE
REMHANiT WA:1'ER'LEViLS

FIG~ 03...3-1 DAMES· AND I; MOORE
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FtG. D3~3-2A RIVER STAGE A.ND PRECITATION : 1 AUGUST 1988 TO FEEJRUARV 1987

17

19
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16

15
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2..00

1.00

0.00

27-JIJI 16...,Aug 05-Sep 25,..~ 15-o.:t 04-Nov 2~--Nov 14-000 O.3-Jon 23-J.:Jn

DAliE 1986-87

FIG. 03.3.-28 . MODAL. RIVER STAGE Vs. 5-DAY PRECIPITATION
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14.00'

13.00

12..0a

11..00
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DATE 1.988 -87

NL IND. INC.JGOULD I INC~
REMEDIAL lNVEST1GAT1ON

RaVER STAGE AND PRECIPITATlGN

~<?,DAL RIVER STAGE YS.
-DAY PRECIPITATION

FIGa. D3.3~2 DAMES&~
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~IG. D3..3~3ACLgSTER WELLS AT W-1

(] P-1 ... W-1:D v RAINFAU

FIG;. 03.3-3B' CLUSTER WELLS AT W;"'2

[) P-2 + W-2 D v RAINFALL
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DATE 1'986-87

NL INO, INC.lGOULO. INC.
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CLUSTER WELL HYDROGRAPHS.

WELLS W-1 AND W-2. .

FIG. 03.3-3 DAMES & MOORE
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fiG., 03.3-4A CLUSTER WELt.~' ATW-3
n P~3 + W~3D W-3D2 vRltlNFALL
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INTRODUCTION

APPEND'IX 1D4, TEST PfT LOGS

Logs of test .J1>its are J1>resented in AJ1>pendix' 04. Test. J1>its 1

bhrough HI (Figures 04-2 through 04,-11) wereexcava:l:ed on the Rhone

POulenc J1>roJ1>ertyadj'acellt to NL/Gould (see Figure 3.2-3). They were

excavated for the purpose of. detennining the extent,. thickness, and

volume of buried battery casing fragments.

Matte test J1>its Ith'rough 18 (Figures D4-12thr.ough .04.-11') weJ:e

excavated on the NL/Gbuld property to inves.tigate the exten·t, thickness,

and volume of buried matte (see Figure 3.2-4).

Soil. tYJ1>es shown on the logs of test J1>its a:re classified in accor

dance with the Un~fled Soil Classifica;tion Sysil:em which is incl.uded a's:

Figure 04-1.

04-1

SCOEPA00015837



MAJOR OIVISIONS
,GRAP"lIC lETtER
SV,MBOl SYMBOL ~YI'ICAl oeSCRIPtlONS

COARSE
GRAINED

SOILS

GRAVEL
II.ND'

GRAVELLY
SOILS

MORE'THAN 5O'lIo
OF COARSEFRII.C·
'l:ION RETAINED
aliiNO. 4'SIEVE

CLEAN'GRAVELS

ILt TILE 'OR, NO,
FINESI'

GRAVEI:S'WlTH FINES

IAPI'RECIABLE
AMOUNT OF FINESI

~...
"" ..
.~ ~,

r ••

GW

GP

GM

GC

WELL·GRAOEOGR,,"VELS, GRAVEL
SANO MIXTl!IRES, LtTTLE'OR, NO
FINES

POOl'lL Y·GRADED'GRAVELS,
GRAVEL-SAND,MIXTURES, LITTLE
OR NO,FINES

SILTY GRAVELS, GRAVEl-SAND·
SILT MIX,ljURES

CLA,YEYGRAVELS, GRAVEL'S",NO'
CLAY MIX';URES

POORLY'-GRAOED SANDS, GR"'VEL·
l:.Y S",NDS, LI;j-TLE ORNO FINES

SIL TY SMoIOS. S",ND'SI LT
MIXTURES

CLAYEY SANDS. SAND-eLAY
MIXTURES

WELL-GRADED SANDS.'GR'AVELLY
'SANDS. LITILE DRND,FINES

SP

SC

SM

SW
CLEAN'SAND

ILI'liTLE OR' NO
FiNES) -

[APPRECIA8LE
AMOUNT OF FINESI

SANDS WITH, FINES

0' o. •
",:,,'p.#I,,: '. -,. ..

• o.

1;----f!iI:'rril]--+---~------I
SAND'
AND
~NDY

SOILS

MORE THAN SO%
OF COARSE-FRAC
1'10111 P,ASS1IIIG
NO,4SiEVE

MOReTI:4AN~

OF MATERIAL IS
LARGER TI:4I1.111 NO,
i'Oii"Si'EVE 'S IZE

(
" FINE

GRAINED
SOILS

SII!.TS
AND

CLAYS

LtQUID LIMIT
LESS THAN 50

Ml

CL

,"!ORG ...N,C SILTS AND VEFlY FINE
SAN,OS. ROCK FLOUR. SILTY OR
CLAYEY FINE SANDS OR CLA,YEY
SILTS WITI:4 SLlGI:4,T PLASTICHY

INORGANIC CLAYS OF LOW TO
MEDIUM,PLAS'liICI,TY, GRAVELLY
CLAYS, S.o;NOY CLAYS. SILTY
CLA,YS, LEAN CLAYS

OL,
ORGANIC SI LTS,ANOOFlGANIC
SILTY CLAYS'OF LOW PLASTlClTY

MH
INORG'ANIC:SIL TS. MICACEOUS OR
DIATOMACEOUS FINE SA-NO OR
SII;.TY SOILS

MORE THAN 50%
OF MATERIAL IS
SMALLER tHAN NO_
2OO"SiEiiE SIZE

SIL"'S
AND

CLAYS

LIQUID LIMIT
GREATER TI:4AN:50 CH

INOFlGANIC,CLAYS,OF HIGH
PLASTlCl-TY. -FA,TCL.o;yS

OH
ORGANIC CLA,YS OF MEDIUM no
':HGI:4 PlAS"'CITY. OAG.o;NIC SIL,liS

I:4IGHLv ORGANIC SOILS
PEAT, HUMUS. SIllJAM~ SOILS WITH
HIGH ORGANIC CONTENTS .

NOTE: ClUAl SYMBOl.s.AR<E USED TO INilDlCATE BORDERLINESOILCLASSIFI,CATIONS

NL ,IND, INO.lGOULD. INC.
REMEDIAL INVESTI.GATION

UNIFIED S'OIL
CLASSIFICATION SYSTEM

DAMES & MOORE I
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TEST PIT 1

GEOLOGIC LOG

GROUNO E~EVATlOK 36.5'

...
'"::f

10---..,1

11

12---....1

,ML llG1HBROWN F,[NE SANor SILT WITH' SOM£ FINE ORGANIC
DEBRIS

• :) !5M OARK Gur SIj;TY nNE SANO' WI·TN OCCASIONAL HETAt fRAGMENTS,

BtACK BATTERr CASUe:; FRAGMENTS Wz,TH SOMESI!:", FIII£
SAItII;

WATER SEEPAGE AT 11. g'

TEST PIT TER.IlNATEO AT H.2S' (9-2'B5)
BACl;fll;lEO I~EOIATEL.T ~tER UClGGIllG
TEST PIT AI± IN nuL

"DTL OISCUSSl.0N IN 'HE TEl; Of THIS REPORT IS
"ECESSARr FOR. A PROPER UNOUSTANOING Of SUB. 
SURFA(E CONOI,TIOIIS RfV£ALEO Br -'HE rEST PHS.

LOG OF
TEST PIT 1

Dames & Moore

F I GUR'E 04-2

SCOEPA00015839



0---"

~ !

'11
Ii;
~ILl ! 5

:r

§

(.
.\~ ...

TEST PIT 2
GEO:tO'GI.C LOG

S'Y Mi. OiL S DiE,S etA I P TIO'N GIlllUNO nEvAllllll' 35.8'

'ML LIGHT 8ROIm FINE SANDV SIH lIllH F,INE O1l1lAlilri DE8im

'SM DARK GRAY SILTY FINE SAND, MO,TnED lIITH' DCCASIOlIAl
POCKETS OF lIHI'TE SAND, OCCASIOIlAI SLAG: GRAHL
AHD HUAl ,RAGl1EHT

IML. 8lACK SIL'tI FI~E SANlJ 1.0 SAHOY~llT HI:TIl ABUIIDAIIT

GM
' FRAGIlENTS,' OF 8RICI. ~nAl. PlASHC, FilII. SLAG

GRAVE~. WOOD AIIO' CllIICAnE

11..u1

IGM DARK GRAY nNE' TO COARSE GRAVElliITH, SCllE COO8lES AND OCC.lS1ONAl
I JOUlDER IN A MATRIX OF SANDY. SILT, lIET

t- -r-HAiER SEEPAGE Ai 1.0'

10

11

12

~
ML DARK BWE-GRAY FINE SANDY AND CLAYEY SILT lIlTH SCllE

GRAVEL AND OCCASIOllAl C08nE

iESTP[T TERIlIIlAT!D Ai 12.0' (9·2~86)
8ACKfILtEO I~DIATELY AF;1'!R lOGG11lG
Tu-t PIT All iN Fill

.1.
",--,'

HOTE: OISClJsSlllll IIi THE TUi OF IllIS REPORT IS
NECESSARI,DR A, PI!tlPERUllOERSTAllUIIIG OF stiB"
SURFACE COl101HOIIS REVf;AlEO Bl TlfE TEST PI';;"

LOG OF
TEST PIT2

Dames & MO@(j~e

F'. GURE 04-3

SCOEPA00015840



(

iiJ
t :2

I

I
/(.

0----,

2---.....

~ 1---1

,,---.....

TEST PIT 3

o EO'a.OO,le ~ t..OG
SY .. B 0 L S: D,I!:S C'R 1;1'riO" GROUNO' ElEVATION 36.5'

GMREOO!S~.IlI!l!W~Hl REO BRICK.RUBBtEIN A HATlHX 01'
FINE SANOT SILT

IML nARK BLUE-GRAY TO OLlvE"GRAnLATET SILT WITH
SIJlE FINE SAI!D AI!O OCCASIONAL· SLAG GRAVH

.10

1'1

:

IJ 12

1]

IBM bARK GRAT SILTY FINE TO HEDrlll SAItO WITI! OCEASIOIIAI!
'GRAVEL AND eOBBtE

--12- VERT StOW WATER' SEEPAGE AT I1.S·

TEST PI,TTERHINAHO AT 13.0' (~Z·B61
9Atll'ILLED iMMEDIATELY AHER LOOGIHr.
TEST PIT ALL 'N FILL

.,1,.
~ .- ... -""

NO!E: DISCUSSIOlI IN TNE TUT OF THIS REPORT IS
~CESSART FOR A PROPERuNOERSTANOjilG, OF SUB
SURFACE eOllOITIOlI$ REVEALEO BY fHE fEST PITS.

LOG OF
T'EST P,IT3

Dames & Moom

F1G,lJRE 04-4

SCOEPA00015841



O:l!lICII'II'TI,Oft

(

10

11

12

13

TEST PIT 4
GEOL,OrGi'C LOG

GROUND EUEYAlID~ .36,8'

QM lIG1!T TAN nNE TO CDARSE GRAVEl. OCCASIOHAU CD8~l[S
AND N~EROUS 8RIC~ FRAGH£NTS I~ A MATRIX OFSAHOr
SfH

Cl.. LIGIIf GRAY T.O~LAC~ (~TE~LAIIINATED' SILTY ClAY

ML =L~L~~hS~~isT:~~A~€~E~·~~~~~tb:

ML DARK GRAY SAllDY Sill WUH SOlIE CtAr

GIlAD!STO BlACK BElOW 7.0'. OCCASIONAl.
BATTERY,' CASING FRAGMENT

8~I BATTERY CASING FRAliI'lfm,LI.TTLE TO NO
SOil HlnIX'. LOOSE. HIGItI,Y PERMl'A8H

RAPID WATrR SEEPAGE AT 9.7'

TEST PIT IlALlS CAYING

TEST PIT TE~INATtD AT 13.0' 19'2.1IIi1
~KfIHED ''''EOIAfEL' AfYERtDGGl1IG
TESYPIT ALL IN Frill .

LOG OF
TEST PIT 4

HOTE:DISCUSSIOfl IN IN[ TEn ,OF THIS REPllRT IS
NECUSARr FOR A PROPER UHDERSTAHDIIIG, OF siI8
SURFACE C~D/T;IOflS REVEALED BY IHE TEST PITS. Dames & Moa~e

j:., G'U R E b4..,;S

SCOEPA00015842



TEST P'IT 5

~OCk AAO' BAICK FRAGIlENTS GRADE M, BE~OII ,10.0'

VERT. SLDl/ NATER SEEP/oGE AT 12.0'

TEST PI·T TERHI~TEOAT 12,0' (8~Z·86)
8AckF,lllEO IIIIEDIATELT AFTER lOGG11iG
TEST PIT IlI!l IN FILL --

1'1)151 BHOII 11.5'

CL BROlIN SIlTY CLAT WITH S~£ FIll[ ,SAItO AHO lICl:ASjQ~AL
. C~C~E'rE flIAGM£MT,: GRA!l(S TO' CLATtT SILT IN ZONES

'ML AlU£-GAAT' TO GAAY FlHE SAltOY SILT WITH S~ CLAY
ANI) OCCASIDltAl "llCK A~O B~ICK FRAGMl:N1S

GEOLOGIC LOG·

Inll'OLI O,!:ICIll"PTI'(H.G~OU~DELEVAT:l~ 3S.,1'

GM i.lGlIT 81lOW11 Fl~i: rocoAllsE GAAV£LWITH occASio~AL
I CDBBUE A~D IftJIERDUS BRltK /dill CDKCRET! fRAGI1ENTS
, IN A.MAnIX Of SANDY SILT

,

8

.'

1O

11

;
Il3

2 d

iiJlu ~

!•1
~TE: ,OISCtisSION I~ THE TEIT OF THIS R[PIlRT IS
NECESSARY fOR s:PRQ1I£A U~Di:IlsTAIIliiNGOF sus
SURFACE CllIlDITlONS REVEAlED BT THE TEST PITS,

LOG OF
TEST PIT 5

Dames & Moore

F'IG:U R'E 04-6

SCOEPA00015843



i..
........

z ----f

m, • ---I

TEST PIT 6
GE'OLOGIC LOG

S" 1111 01.,' lUI S 1:'11 1"1"'011 GROUND HEYAnON 36.8,"

GMOARI SIIOWNISH-GAAY FINE rn cllARSINtGUtAIl. GRAVEL
WHH NuMEROOS COBBLES AND OCCASIOIIAL' II(IlftDER IN
A MATRIX 91' sAito SIlT

ABUNDANT BRICK FRAGMl:NTS FRlJ'I 1.0' TO ,loB'

-- ,

Ml DARK GRAUSN"BIIOWN FINE TO CDUlSE,GRAVELlTSIH

G' 'M' WITH SlIlE sAliliAito CLAY;,l](:C\SIOIlAI. CONCRETE
. FMGl4ENT

GRACES TO BLACK' FINE TO COAASE GAAYE\;CY SIlT
BELOW, 3.3'

'Mr' HUE·GRAT TO GllAYCLATEY SllTWI,TH SlJ'IE ·SAIID
AII0' GRAVEL ,oeCASI ONAL SLAB OFCONCREfE.

~ BASE OF FILL AT 6.0" "
ML a,ROlIN CLAYEY SIlT WITH SlJ'IE FINE .SMO, I'QrrtID

GMT TO 7..5': FINE ORGAIIIC: DEBRIS THROUGHOUT

TEST ~IT TERIIINATEO AT, 8.5' (9-3-B6)
UClCflLtEO 1t9tEilIATEL' .wT£RLOGGIHG
TEST PIT ElICWNTEIlED BASE·OF FILL AT 5.D~

LOG OF
TEST PIT 6

NOTE: DISCUSSIoN IN THE TEn OF THIS IlEPaRT /5
NECESSAR' FOR A' PROPERUllDERSUNOIHG OF SUB-"
SURFACE cOlIlinlOHS REVEAHDI' THE TEST ''''5, Dames & Mootfe

FIG'tlRE 04-7
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TEST PIT 7

~:' GW REOOISH-BROIlII TO'RED BRICK RUIlBLE IN A !lATRIX
.... or SILTY SAND,

0."....
~.'..-.'-""......-.

0----
I ----I

S "IIIJ1 OL s'

GEOLOGIC LOG
De,sle R,IPTI'OIl r.ROU!lD' ELEVAT,ION ]5.6'

iilI: :,~

l
-"''''

2----1

] .....----1

6 -----I

a

,-----I

10

11

12

13

(';,J'~I SP OARE, GilllY, I!OO,RLY GIlA,OED ;f1HETO,Ill:DIIJ'I"SANDl;lil ' wim slil£ SILT - OCCASIONAL GRAVEL

';" I-.-
ML DARE BLUE-GRAT TO «;uT CLAYE! SILT, 1I1,f1l

SOPlE Fl NESAND:

DIlADE5'MoIST AND PLMTIC BElOW 4.5'

I*" IML. n~RE GRAT GIlAVE~ty SILTY ClAT WITH' LRAGE
GM FRAGMENTS OF CONCRETE '

I

GIlADES BlUISH-GRAY WHH ABllIlDANT BR ICI
DEBRIS BELOW 6.5'

IML DARE D,ART FIN( s~ SILT WI'TJlSOPlE ClAY:
OCCASiONAl. GRAVEL AND C088LE

GlIAOESIlllIST BE~OIi 10.5': R~DU,CED SNIO AHD'
GRAVE~::\lAL~S HAVE TEND£NCY TO CAVE

NO OBSERVABLE' WATER 'SEEPAGE TO 12.5:

TEST m TERMINATED AT 12.5' [9-3-86)
BACI':FILLED UMDIATELY AFTER LOGGING'
TEST PI,T AlL III Fill

IIOTE: DISCUSSIOIl I,N THE TnT OF TIllS ,REPORT is
NECESSARY' rOR' A PROPER UNDERSTANIlIN60F SUB
SURFACE COIlOIHIlIISREVEAl!ED BY.' THE TEST PITS.

LOG OF
TEST PIT 1

Dames & Mooff,e

FIGURE
.' ..04...8
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i s

1m
:!:

§
, ~ ~2

......--...
( "

I
Il

a

10

11

,0----,

TEST p'tTa
Q'E,OLOQ'I(l L,O'Q

S'I'M,IOLS DaSCRIP'l'I:OIf GIlOIJNDHEVATlDN 15.6'

ML. ~EDDISM·BRlMt sAlIm s-ttflifTH sDi4E CtAT; AauNDNiT
GM ~~rNTS OF aRICl. StAG, CONCRETE, WOOD AHD

C'"'l-'•uilA'I'ISH"BR(lIIIlSltTY CLAY TO CLATEY sw~: OCCASIDNAL
COllCRETE FRAGllENTS

ML

BLACE BAT:T£1lT CASING FRAllMEIlfS "l:rt4 tlT1'rt
TO NO son MATRlXI,MIGH1.Y 1'EII'IEAII(E

RJUlID I/ItTfll SEEPAGE 8£1011' B.5,'

TEST PH IlAt!LS: UNSTABLE AT H.O·

TEST PlY TERllHlATED AYH.O~ (9-J"381
BAl:KfllLEO 1I9lEDIATE\;T AFTU L[IGI;INr.
nST PH ALL IN FlrL

LOG OF
TEST PIT a

HOTE: DISCUSSIDN IN !ME TEU OF THIS REPORT IS
NECESSARY FOR R PROPU UllDERSTINoING OF SUi
SURFACE CllNDi,TIDNS RETERno BY THE TESTPIIS, Dames & Mo@re

SCOEPA00015846



2' ----'I

ii~
~
;;

5 6L~.~
a

!
i
i{
"'.',:" .. /

to -----i

TEST PIT 9
GEO:tO'GIC LOO

GROUND EC VAT,I

GM R£DDISH-BROWII BRICK RUBBlE 'N A AATRlI',DF
sAltDT 5Il TWI," SONECLAY,

BLACK BAmRY CASIIlIl fllAGl1ElITSi', L1T1U TO NO SOIL
""TRU. DRY. lOOSE. HIGlleT PEllII£A8LE

ML OARK GRAT ,TO 8LACK nAYEY AND WIE SANOY sin

BLACK BAmRY CASING FIlAGI1EIITS:' LITTLE SOIL
""TRIX. LOOSE. HIGHLy PEllII£A8LE

TEST p,IT TEIlPlINATED AT 11.0' (9.J'86)
BACKFILLED 'I4NEDIATElT AFTER cllGGlltG
TEst, PIT ALLIN FRL

I
r.

!
i'

NOTE: OISCIIS~IOH IN TKE rrrr OF THIS REPORT IS
N,ECESSARY FOR APRQPtR' UlIOE'RSTlUIDIHG Of" SUB
SURFACE COIIDr'TlONs REVEIWEO ilT THE TEn PHS.

LOG .OF
TEST PIT 9

Dames & Mo@re

FiG'UR:E 04-10
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0---",

10---'"

QEOL,OGIC LOG
• T _.:0 LS DIl II'C,R'I,P T 1,0,11' GROUND ELEVATION ]6.8,'

GM 1lA~K GRAY FIN£ TO COAR~E GRAVEL WITil OCCA~IONAl
, COBBlfS'. BRICK AND CONCRETEI:AAGMENT~ IN A MATRII

or ~ANOT SILT

Ml lIlUE-GRAT FIHE SAHlIY SILT WI,fH SOM[ CLAY AND
, ' OCCASIONAL CONCRETE FRAGIlE"!

GRADES TOCtAYEYSIU 'BELOW 2.8" \lITil CRUSHED
OIL 0RUMS AND LARGE StAas Of COIlCRETE

CL OAR~ GRAY SIlTY nAT \lIT~ ZO"ES' Of GAAVEl. Sl"e
WOOD AND CONCRETE DEBR IS

LARGE \/DOD FRAG"{I!T AT 6.0'

GM GRADES WITil ABUIIOAIIT l:AAll£ SLAB,S Of CDNCIlElE AND
BRICK RUBBLE; EXCA'ATION DIffiCUlT

1ft) OBSERVABLE WATER 5HPAGE

TEST piT TERIlINATED AT 10.0' (9-]-86)
BACKFILLED I~EOIATELY'AFTER lllGGIIlG
rESi PIT All I" Hll'

J!OTE: DI~CUSSIQII I" THE TEXT 0, TIllS'REPORT IS
IlE,CESSARY rOR A PAllPER UIIIl!~rAIIDIHGOf SUB
SURFAt[ CQIIOITIOllS RE'E-..ED 8Y THE TEST PI,n.

LOG OF
TEST PIT 10

Dames & Moore

SCOEPA00015848



MATTE TeST P.IT 1
G,E OL 0 Gl C LOG

RGURE D-12A

,KATER. SEE~AGE AT 2•. '

TEST PIT TEAIlINATEll AT 2'1' 11"7-371
8ACKFlULED INI1EDIATny AFTER L0C7.1NG

"m-: tM.TlCOlOREO BAnERY CASING FRAGMENTS

• DARK GRAY ASPHAI. T

GM B~;:~i~ REO TO REDDISH 8RlllI!I VERY HARD A.~GIJI;AR BOuLDERl RUBM

SOI1£llEDIUH TO C.DARSE noUllDEO SILTY SMO

I T,I..iBO.L 8' DES'C A'. P T 1'0:"

Cl
10«-2

3'---.1

0---..

MATTE TEST PIT 2
GEO L OG I,e L,O G

O'ESClnp,TON

'HCDLDREO 8AfTERY CASIHG FRAGHEHTS

DDISK 8ROWN VERY HARD8DULOER ('lAUE),

TEST PIT TEllII1NATEO AT I' 0-7"81)
BACKflLLEO ItllEOIATny AFTER LO&lING,

FlGt:JRE D-128

i."

\. .~>,:~ i

GRAY RD1mOEO TO A!lGUlAR GRAVEL TO I" o"lAHETER

GM REDDISH 8RONN TD 81lO11N1SH' RED' VERY HARD BOutDERY RUB8LE
(HAllE) 10 2' DIAHEiER

SOME fiNE TO COARSE GRAY SILTY SAND

MATTE TEST PIT 3
GEOLOG,IC LO'G

SY lIe,O'L8 O! S C A'I P T'I'O N

ASPHAlTPAV['!EIIT

FIGURE 0- 12C

TEST PH TERHINATEDAT 3' (l.7-87,)
8ACKFIHED IPKDIAT!ll AFTER lOGGIIlG

KEY,

OOI5T1JR8ED. S~LE
IofFI

-,~ .J

LOG OFMATTE TEST PIT 1, 2 & 3
Dames & MO@li"e

SCOEPA00015849



MATTE TEST PIT 4
GEOLOG',IC LOG

S"I11,80LSDI! S'CR IP'TUlN FIGURE D-13A
ASPIIAlT PAVEllEtn . _
GAAT IlOOIIDtD TO, AllGUl.U GRAVEL 10 I' DIN1[TER

BltOHN FINE TO COARSESllrT' SAND
SlJ1EAHGULAR TO SUBMGuUlil ~EBBm A·'D' COB8LES

ABMOOlIED I" AND r ELECTRICAl. co1lllUlTS AT l'

TEST pnrrlll!lRATED AT']' (1,1-117)'
BAcKFILt£O 119lE01ATE(T AfTER ,ClJGIiIH&

MATTE TEST PIT 5
GEOLOGIC LOG

Iii: S'''I''~LS DeSCI""pTl~N FlGtlaED-13B
~ 0~ 0... .. I.SPIIAlT PAVEllENT... _. --

... ';.':::GP R£OOISH BRO'iM GRAVEl.. ' CJ
111"-] GM REOOISH:BROI/!IVERT HARD SANDTIl:IJ1!8LE [!lATTE) CDItCRETE

~ SlA8 AT " AT EDGE OF, ~Hl!l' '1 SDI'IE IIEOI~ TO COARSE REDDISH BROI!Il snrr SAND

US! PIT YEIlIlIIlATED AT " (I-!"B1)
BAtlFlHED I_DIAIRY ~fTER LO',r,11lG

MATTE TEST PIT 6
GE OL 0 GICLOG

S,.IIIBOLS D·I!SCRlpTTO,N' "'GURE lr13C
BtACK' 10 'llIItf.lCDLOR£O 8ATlEU CASING FRAGIIENTS

lii ----I~ I

;1;'

BAAREL FILLED lilT!! CEIlERT FOIIIlOAI 2,'
\lATER SHPAG£ AT 21' AND CEl'{NT Ol AT 2'0"

rrST.PITTERIIINATEO AT Z,' (1-7 081)

BACKFILt£O II9tEDIATEll AFTER LOGGING

lET:

o DISTUIl8£O s-:E
"'"3

LOG OF MAT'T'E TEST PIT 4, 5 & 5
Dames & Mooli"e

SCOEPA00015850



MATTE TEST PIT 7
G'EOLOG,IC LOG

S , •• 01: SOlE,S C RII,P T ',0'" FlGtJRED-14A
;;>:.''', BVIICK TO ~LTlCQLOllEoBATTfRY CASU" fRAGMENTS
:~~~:, SIlIlEBLACK ASPHAlT AHo 'RQUNOED GRAYEL

~ I

CJ
Ml-4 GM 'REDOISH SROWIl' TO BR01iIIlsH REO ,YERr HARD BIlUlOERT RllBBH TO 6"

OIAllt:JER (MATH)' - - -
SIll4t SIi-t,'; FINE TO COARSE REDDISH BROWN SAIlO

C
MT-S

WATER SEEPAGE AT ]'

T£51 PIT TERilINATED III J' (1-7-B71
BACKF,ILLeo llf.1EDtATELT AflERllOGGIHG

WATER S<EPAG£ AT 20

Tf5T~1T TEIlIIIItATEO AJ 2,' ('J.1~B7)
BACKFILHD I,",DIAlEtT AflER LOGGING

MATTE TEST PIT 8
G E 0 L OlG'1 C LOG

-a VIII B 0 L S 0 e a,c R liP TI 0" FlGURED-14B
,BLACK TO NJL H COl:oREo BAHERY CASII1r. FI\AGKNTS

IlEDOISH BRM VERT HARD ANGuLAR 8OUl0!RTItU8B~[ TO 1 0
' olNlETER

(MATTEI
SOIlEPtl:Ol~ TO COARSE SILTY; SANa

BLACK 10 Mlii.TICilLoRI'O BAITERY CASING fRAGl4£N1S
SOIll' FINE io ;COARSI' SILTY SAIID AHO GRAVEL

GM R~::~'IBRO\IN VEIlY HARD AllGUlAlI BOUlO£RT RU8111E TD j'D1NlETER

5,IJIE WIlITlSH BRICK t'UGMENTS, SOIlE tlEDI~ TO COARSE IlEOOISH
BIllMI SILTT SAND

MATTE TEST PIT 9
GEOI:.OGIC LOG

D I! S CIl;I P T I o,~ FIGURE D-14C

I ~ I

~:!1!
L

TEST PIT TE1IIlJHAlEO AT 2' (I-7~B7:l
BACKFILLED IMDIATEtT AFTER ~OGGING

KEY:

0, olSTURSEO S_U
"T.4

LOG,OFMATTE TEST PIT 7, 8 &9
Dames & Mo@rre

FiGURE 04-1"4
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MArTE TES'" PIT 10
GE'Ol.OGIC LOG

•.Y'II'.!H. DE S'C Il"P'T I'O',N FIGURE D-15A
~~, ' MUHICDLD~EO SATTE~Y CASING FRAGMENTS

SOIlE fiNE TO COARSE SItU SAND AND GAAYEL
REDDISH BROwN VERY HARD ANGULAR BOIll:IlE~Y ~UBBLE TO'1,' DIAMETER

[MATTE)
SOIlE HEDI~ TO CO~RSE SILlY SAND

TEST PIT TEIlIlINATEO AT W (\.7-87)
BACKfTLLEO lPMOIATEU AfTER L06GIIlG

MATTe TeST PIT 11
OE OL 00 i.c L 00

F1GllJRE D-'58
HunICOLO~EO aATTER¥ CAS'~ fAAGI4EHTS

SOKE FINE TO COARSE SAND

WATE~SE£PAGEAT I.'

TEST PIT TERI'UNATEO AT I' (H·8],),
BACKFILLED II'ft0iATELT AFTE~ Uoor,lNG

TEST ~I,T TEIlMI.IIATEO AT 1.2' O-?-B7l
BAClFUL.£O' IMOIATELY AfTER LOGGING

MATTIS TEST PIT 12
GEOLOIC LO'G

• ., alB 0 LSD IS CIlI:P T:' 0 II FIGURE D-.5C
BLACK TO ~TICOLO~EO BATTER¥ CASlf;Il fUGl1ENTS

slJIt FINE TO COA~SE SANO

"<.,

,"".
i '

\, .: '::
' -. ~:",.

LOG OF MATTE TEST PIT 10, 11 & 12
Dames &Mo@i"e

FiGURE 04-15
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TEST PIT TERMIMTEDAT t~' (;I-l-Bl)
BACkFIl.lED 1It1E0IATELY Al'TE~ 'LOGGING

MATTE TEST P'll 13
aliO'LOGIC l,OG

• ,.11. O'LS, D;IlS'C'R 'I' T !'O,N FIGURE D-16A,
B~~Cj(' ro HU\.TICOlO~EO BAf,TE~'" ~SING, FilAGIIENTS

'liO I'

,."-_.-....,

(

MATTE TEST PIT 14
GliOLOGIC LOG

.'TII.OLS, DI!'SC'UPHOM RGURE 0-168
BLACK to MUlTitiioR£O'BATTERY C~SING FRAr;1oEHis

GM REOOISll BROlIN nRY H~RO A.NGUlAR BOlA.DERY RUBBLE (IIlATTEl
• SOME HEOIUll TO COARSE SilTY SAND. SOME, WHITISH BRICk

FRAGMEIlTS' '

TEST Pl,T TERMINATEO AT t' 1t-1-871
BACkfilLED IItIEDIATELT A~TER LOGGINr.

0, .,

i: I ---.--i

2--......

MATTE TeST PIT 15
GEOl,O'G,IC LOG

S Til 8 a L S' D I! S'C RI,p T ION' RQURE 0-16<::
BL~CK TO MUlTicOLOREO SAITERY CASIIfG FRAGIlENTS

SOHEFlH£ TO COAIISE 5A110

.........__.....I..:lZ. WATER SEEPAGE ~T 1'0'

lEST PIT TE~IMrED AT 1'0' (1-1-B1)
BACKFILLm IPfolEDIATElY AFTER LlIGGIHG

~ r' -. :\
'.~,~..,-

LOG OF MATT'E TE,ST PIT 13, 14 & 15
Dames & Mooree

FiGURE b4-t6
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MATTE TEST PIT 16
G,E OL Q G I'C LOG

BI'. BIO'C,II DESiCRI P 'TO'" FlGUFlE D-17A
gLAC~ TO MUtMCOLORED 8ATTERY CASING 'F1lAI',/I£NTS

SOlE FINE TO COARSE SAND

TEST PIT 1tIlllIIlATEDAT 1.. ' (\-7-87,)
~~FlHEDI IIt1EDIATElT AfTERLDGr.INIi

!111

0"

m
~ I

I ~ :; ~
.~

MATTE TEST' PIT 17
GEOLO'GIC LOG

S V'. B 0 LSD II!S C 1',1PI' 10" FIGURE o-l1B~

stACK TO MULTI COLORED BATTERY" CASING FRl.GltEHTS,
SIJ1E FINE TO COARSE SAND '

GNI REOOISM 8RQ\m YERY HARD ANGIIlAR SOIIlOERT 1W118LE (MATTEI
SOf.lE 'l£OIUII TO C~ItSE SILPI SAND

WATER SHPAG£ AT Z·

1tST PIt TERHIHAtEO AT Z' (HoST,}
SACKFILHDIMDIATELY AFTER LOGGING

REDDISH 8ROI/II'VERY HARD AHC.lJ\.AR BO\IlOERrRU88LE (MATTEI
SOME 'l£'DIUII 10 COARSE SILlT SAND
WArER SEEPAGI: AT 2'

TEST PIT Jl:RMINATEO AT 2,' (l-T-8Il
IlACKfl~LED IIKDIATEU AFTER LOGGING

MATTE TEST PIT 18
GEO,LOGIC LOG

1I1'.BOLS DESCRIPTION FIGURED-17C
BLACK 10 MmTlCOLOREO BATTERYCASIHG' FRAGltEHTS

;l; I

LOG OF MATTETEST PI~T 16, 17 &, 18
Dames & Moore

FIGURE b4-11
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APPENDIX 05

PHYSICAL PROPERTY TEST RESULTS
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INTRODUCTION

APPENDIX D5, PHYS.IC.iU. PRQPERTY TEST RESULTS

Appendix 05 contra.Lne the t'esUl ts of physical pz:oper"ty analyses as

perfot'Illed by Pacific Tes"ting Labot',atory and included in their r~ports

2.094. and 3061. Samples on which tea,ts were performed are:

Surface, Soils, Fill

5-47

Loc;:-S

Loc-6

Loc-12

5-15-0

5-,18--0

5-19--0

5-22'-0'

5-24-D,

5-2'5-0

5-26-0

5-'28,-'0

S-3!-O

5-33-0

5-'36-0

5-51-0

8-6-16.5-D

Alluvium (also see Table 4".,2~2 in Section 4.0 of this Repot't)

W-15-0-20.4-0 w-16-0-16a

w-lS-0-2S.2-0· W-16-0-16(:..

. 8-5-23.0-0

8-6-23.5-0

8-8-33.5-0

8-10-30.1-D

8-10-60-0

W--12-D-IO

w-12-e-11

W-12-0-14

Sediment

0-1 0-6

0-2 0-7

0-3 0-8

D-4 0-9

0-5

W-12-0-1S

W-12-0-19

W~12-0-22

W-12-0-23

W;"12-0-24

W-12-0-27

W-12-0-29

W'-12-0-32

1i-12-0-34

W-lS-0

W-16-0-4a

W-16-0-4

w-l6-0-7a

W-16-0-7

W-l6-0-10a

W:"'16-El-ll

w-16.-0-20a

W-16-0-20

W-16-S-1

W-16-S-3

Testing included partical size (ASTM 0422), Mbis,ture, and Density

(ASTM 02216), Atterbe.I'g Limits (ASTM 0423 and 0424 ), and Permeability

(ASTM 02434, 1974). The various ASTfti procedures are included as

OS-I
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ref~ences in Sec1don 9.0 of the report,. Labo:r:'atorypermeabilities are

verticalpermeabilities Qynature of the sample being tested a'nd bhe

test procedure,. The var.ious techIlical terms" such as plas,tic and liquid

limits , plas,ticity index, and hydrometer are defined in the repoltt

glossary, Section 10.0. Permeability ltesults aze ,g,iveh in terms of an

exponent CE). For insta,nce, 3. '7 E:...6 is the same aa 3.7 x 105-64 em/sec.

Conversions from emv'sec. to feet/yea.r are presented. in' Tables 4.2-2 and

4,.2-7 in Section 4.0 of this report.

05-2
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American Society for Test:,ing and Materials, 1981. Annual Book of ASTM
Standards, Part 19, ASTMD422--6-3 (Reapproved 1972), page 113.

American Society for Te$ting and Materials, 1981,. Annual Book of AS,TM
Standards, Part 19, ASTM 0423-66 (Reapproved 1972>, page 124.

American Society for Testing and Mater,lals" 1981. Annual Book of ASTM
Standards, Part 19, ASTMD4,24-59 (Reapproved 1971), page ,128.

American Society for Testing and Materials, 1981..,' Annual Book of ASTM
Standards ,Part 19, ASTM 02216-80, page 34'2,.

AIner:i can' Society for Testing and Materials, 198,1. Annual Book of A,sTM
Standards, Part 19, A:STM 02434-68 [Reapproved 1974), page 36'8.
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RAOIOGRAPHIC INS EC·TION
GEOL.OGICAL. SURV .YS

.
SOA L ,T EH. ,BORINGS
QC\!)-JME~ANICS

x

REPORT NUMB'ERLR

PRiEVISUS RP

-----------_. ---

.,
AEPaAUO ~B __ L"t cf' :ro .
8'L.lh~. ponll.-·-~-;::'oA::;Te_ ... _2/20/87
PERM I': X CE~1:IF'
NUM8E~ _

...J ARCHITEC:r

EXE.CliITlVE OFF ICES
3220,nTH AVENUE wEs;r ".0. CA LL., BO,X 19,125 l2061282.() 66

SEATTl:.E, WASI'lIIllGTOIII'98119 '

Seattle, WA

155 NE lOath St.
~"-_.----'-'~

98125

Mr. Harlan Bar ow

Dames and Moore

r

L

MAILING,
AOORESS

fN"',1 NEEA INGCONSULTA'TlON
tfAUC:nON SUPERVISION
M .RIA'L TESTING

._---------ENGINEER.~ _X

CONTRACT<OR X _
PROJECT Dame"'Dnd .Moore Job....lio. 1 J. a-=n -~.•3-1:14,,-, _

_.-~ • . . PlJRCH. oRO.
LOCA':ION ~ _. .NUMBER C;Ouild.~lU256

As requested, and agreed, Pacific Testing Laboratories has completed the
- -- - ~- .._.- _. _.. ' -.._.-"-- _. "-_.

t'olloving physical characterization tests on each client suppLi.ed s011 .sample.•

Sample Identit'ication Particle Size Mbist:tH'e/Densi ty Atterberg Lim ts: Permeability

yes

yes

yes

yes

yes

yes

~]~~ ...

, 1_e~ . _
_xe~. _

yes

yes

yes

7es

yes

yes

yes

yes

yes

yes

__-----C:y:.....e~~ ._._..__ !.~s .

yes yes.~~_

yesyes_~_

_~__-----,,-Ye.,s ._y'"~~.~_.

yes yes

yes

yes

yes

s-26-:D (0-6") yes yes

S-28-D (0-6") yes yes
---- -_._-, ~.._._--------~-----~~-- ~---~--

S-31-D (0-8") yes yes
-- S~33';'D "(0':'"8")" ~--~"-" ~e;---"---- yes

-=--_-..:---~.. ~--_.-

S~36--D-( 0-=-8") yes
'." s=51":""£--(:o:6")-- yes

-----_....- ---------
B"5-2~.O-D yes

·---:8:'6"16.5-D yes

Certified Report by
Pacific Testing, Laboratories

.
2n4;Aad C 7Jocbm.c DATE .).).22 / 8 fl

i

CoQies
to:

A W.lhington corporation turniSl'l,nqi.nqi"wring .....ices bV i1nd under ttl8'1U0li..vision of rll!l',It.rllC!grofnsion.1 8",,;n...rs.
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He·art No. 2094lCERT# 8PQ4~7135 Page. 2.

Sample Particle Moisturel Aitterberg
Identification Size Density Limits Permeability

B-p....23.5-D yes yes yes yes.

B....8-33.5-n yes yes yes yes

B....lO-30.l-D yes yes yes yes

B-l0-60-D yes yes yes yes

W-15-D-20 .,4-D yes yes yes yes

w-15-n-25.2-n yes yes' yes yes

D-1-0 yes no no no

D-2:-D yes no no DO

D-3-D yes no no no

D-4-D yes no no no

lD-5-0 yes no no no

n-6-D yes no no no

D-7-0 yes no no no

n-8,.,n yes no no no

D-~-D yes no ne no

Sample ident1f1ca:t1.on matches the identification found on the actual

Jar samples. See Pacific Testing Laboratalres response to the original

Cbain of Custody Recerds for a full expla.Iiation of sample identification.

The test method used fbreach physical characterization test are listed

below.

Test Type

Particle Size

Meisture/Density

Atterberg L:tm.its

Permeability

RESl:JLTS:

Test Method.

ASTM n422 (including hydrometer)

AS'IM D2216

ASTM D423 and ASTM n424

AS'IM n422

Results or as received water content and dry weight bulk density testing

are presented for each sample belovo

Sample Identification

8-15-D

S-18-D

8-19-D

8-22-D

Water Content %(g/g)
15.4,4

17.63

13.50

23.11

Dry Weight -
Bulk Density (g/cm

j
)

1 ..82

1.72

1.50

1.49

~------""-----------""'---""-""'I.S_~lfOI_-""
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Sample Identification

s-2,4-D

S-25-D
s-26-D

s-28-D
S-31-D

8-33-D

8-36-0
S-51-0

B-5-23,.0-D
B-6...16.5-D

B-6-23:.5-0
B:",8-33.5-D

B-10-30.1-0
B-10-6o-D

W-15-D-20.4-D

W-15-Ir2.5 •2-D

Wa.t.er Content %( gig)
5.48

8.88
6.16

s.se
5.80

8.87

10.77
16:.28

4'8,.28

29.71

47.98
48.24

30.67
34e. 40

20~OQ

30~99

Dry Wedght 3
Bulk Density (g/cm )

1.13

1.50

1. 72
1.52'
1.2'4

1.38

1.5'4

1.75

1.34
1.46

1.09
1.10

1.40

1...36

1.62

,1..37
I' ':~\

l:,,',: Results of A'';terberg and constant head permeability testing are

presented for each tested sample.

Sample Identification

S-15"'0
S-18...D

8-19-0
S-22-D

8-2'4-0

S...25-0

8-26-0
8...28-D

S-3l-D

S-33-D

S-36-D

S-Sl-D

B-S-23.0-D

B-6-16.5-D

B-6-23.5-D

B.-a-33.5-D

Plastic Liquid Plasticity Pemeability
Limi,t Limit Index (em/s. )

N.P. N.P. N.P. 3.7 E-t)

21.07 27.50 6.43 3.2 E-8
25.53 31.16 5.36 5.1 E-2
23.31 31.15 7.84 2.7 E-4

N.P. N.• P. N.P. 6.0 E-2

N.P. N.P. N.P. 1.2 E-2

20.24 23.73 3.47 3.1 E-2

N.P. N.P. N.P. 2.8 E:"3

20.30 24.00 3.70 2.1 E-5

17.90 22.65 4.75 1.5 E"'2

22.30 27.38 5.08 3.5 E-5
N.P. N.P. N.P. 9.5 E-2
N.P. N.P. N.P. 1.7 E-4

N.P. N.P. N.P. 1.4 E-4

28.95 31.23 2.,28 3.5 E-5
28.25 37.22 8.,97 1.1 E.-7

-----------..-....-----------P..CIFIC TESTING LABORj1"OFUES
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End of text.

----------------------_-P,.CIFIc: TESTING I.ASo.AATOFIIES

8.7 E:"3

1.6 E-2

1.1 E-2

8.0 E'-3

Permeability
(.cm/ s., )

Plasticity
Index

Liquid
Limit

Pla:sti.c
Limit

B-I0-30 .l-D N.P. N.P. N.P.,

s-ac-se-e N.P., N.P. N.P.

W-15--D-20.4-DN.P. H.P. N.P.

W-15-D-25.,2-D N.P. N.P• Nr. P.

N. P. =Nonpla.stic as defined by AS!I!M n42'4.

Results of particle size analysis are presented in the following,

tables arid graphs.

Sample Identification
......... ';

(

!~
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""-------------------------PAGIFICTESTING \"ABORATOAteS

Report No. 209l.1/CERTN 8604=713:5 Page S .

.. -'

Q.1Bff SMlLEI
SlEW I
1.0 iBo
3/4 in.
JIB in.

14
15
16
t.O
.10
120
135
160

1140
1200
1270

HYIIIII€lD
HYDUEIER
IMIfDEIER
HYDQETER

IfYDID£1'ER
HYDIDETER
H'IDRQ£l:ER

HYDiDElEI
HYDID£TER

S:-1~

IESH laicronsl
1.0 in
3/4 in;,
JIB in
~750

4000
2.360
2000
2000
133
500
Z50
106

"S3
6L7I
4'J.29
28.19
16.03
9.11
i.sa
5033
4.60
1.34

i IF SAIfJLE
PASSI~

100.00
'17..98
M.OS
76.13
74.68
70.63
69.54
69.54·
6&.18
61.91
41.41
au
&61
17.'"
lLS4
1:t89
12;.86
9.M
7.82
6.30
5.80
i.03
••,1&
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ReportNQ. 2094/CERT,# 8604-Tl35 Pageb.
d'1J11,-------------~---~~~-----.......,----

1

~
.. ",

.'-.' .-..~ .......

l1.1EMT SRIiIUI
51£\,{ I

1.0 In.

31~ in.
3181"-

14
~

IS

'10
110
121
I:JS
I€lO
.t~

1200
1270

IMIDiEIER
HYDfD£TER,
HYDID£T'ER
HYDIIiJ£1t:R:
HYI>ID£'l1ER
HYDRI:)IEEJl

HV1)Il(J£!1ER

HYDID£TER
HVDIIlIE1ER

S-f8-D
rESJ:! (. icronsl

1.0 in
.3/-\ in.
.1/8 in

-\150
0\000
2360
ZOOO
2000.
aJJ
500
C5:l
106
1.5
53

63.22
~05

17.40
15.41
'.03
fl• .cl
5.23
-\.52
1• .32

t IF !RIlt.£
PASSlIE

100.00
100.00
82.7CJ
74.09
72.,21)

57.X!
65.82
65082
59.79
Sit.oa
45021
40.:54
3L78
36.1'
39.22
33.37
27.08
21.08
16.25
1'4.-\3
12.44
11.'2
8.~

-------------........- ........--------PACiFIC TESTI""G,L.ABOR.~CI'l;ES
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Repcl"'t N:o .2094/CERT'# 8604-7135Pa:ge T .7';:;;-:::.n ...... ....,

is w~,-

,
.'

Q.IEJrfiT~ •
!H~D

SIBlE •
1.0 in.
J1~in.

3/8 in.
M
IS
II
.~O

110
120
,3:5,
160

'UO
1200
t270

HYDID€TER
HYDIOETER
HYDRlJE'TER
HYDIO£TER
HYDIllJ£TER
HYDID!£liER
HYDRQII£1'ER
IM)ID£TER
HYDR!JI£TD

Of C.iCl'<lMl
1.0 ift
3/4 il\.
318 in'
4~

~

2.360
eoeo
ZOOO

B33
SOO
Z5(J

106
7S
11

64."6
""'22
Z1.28
~••59
8.95
&.38
5.23
5.09
1.36

_IF SKU
PASSllti

100.00
17.,34
79.,iJ
i3.6i
60.07
57.09
10~29

10.29
8.31
7.25
6.28
5...

·5.12
4.72
4.34
3.94
3.22
2.47
2.02
1.63
1.5J
1.43
1.00

~---------------------------PJl:C'~IC TES,T'IolO LAaOl'lATO~les
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Re.por~ No. 2.09~ICERT# 86Q4-713'5 PageS.
IT'1:r11,-------------------~-------------........

111m SIRE.
SIN: •
1.0 in.
3/4 in.
U8i,..

M
15
18
.10
110
120
IJS
I6U
'1~
t200
1270

HYDlOf:TER
HYDIUErEH
HVDIOETER
H't'llfDE: JER
HVDIO£TER' ,
HYDfO£TEJt
HY1ilO£TER
1f1DlOETER
HYDID£1U

~.

Ot (.iCl"Or'iS)

1.0' ift
314 in.
3/8 in
4150
4000
ZJ60
2000
COOO
8JJ
500
.;so
106
75
$I

6CL1J
43021
au
1....
1.5&
&.18
5.07
4.42
1.32

• IF SIIlt,E'
IlASSlNi

100.00
C£,~

81.70
M.19
BJ.97
81.bS
ab.75
ao.~

71.1'3
7&0,~

74.54
69.:55
66.14
61••
S.5S
2.$
~68

37.16
29.&2
24.S!
21.72
21.36
1"72

--------------------------.PACjFIC TEsrIN(3 L...BC~A'T:O~les
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Report No. 209~/C:E.:RT# 8604-T.i3'5 .Fag~'f

J I;J1-.----.........------=--.........,--...~-----------"1.

(lIENT SMIlE.
SIM •
1.0 in.
3/4 in.
Jl8in.

M
15
18
'.fO
tiO
t20
13:5
~

'1~
1200
1270

H't'IIfOIEJU
HYIMIJETER
HV1lfO£TER.
HYDRIJ£TER
HVJ)fI()£TER

HYDIU£1iER
HYDIDC'ER
HYJ)R(J£ID

tf\1)R(JI£TER

H4-D
01 (aiCf'OM)

1.0 itt
JI~ i'n.
JIB in
4750
4000
2J6O
2000
2000
W
500
~

106
15
33

65.36
47.IS
Z1.67
15038
8.98
6.40
5.25
•• :53
1.37

~ Cf SMll£
PASSUS

100.00
'17.67
92.,,05

80.98
18.77
7206"
70.63
70.63
62.25
SO. 96
,34.&4
2&.45
24.Z7
22.03
24.19
20.~

17.30
14.,0.
11.66
10.03
8.6S
7.90
4.76

'-----------------------.PACIFIC reST1PIIG ~AaCp.AToR:ES
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Re.por"t. N0. 2094/CERTw 8604,-7135 PagelO.
-:-::-.~'<""7 .................. ......

J G~'"

11100 SAilPL.£I
SIEVE •
1.0 11\0
3H i'fto
318 in.

14
15
t8
11'0
110
t20
tJ:5
160

1140
tCOO
1210

HY1ID£lEJI
~

HYDfIJ£lD
HYDlIJ£TD
HYtIID£TER
HYDIU£TER
HYDfl[JET'£R

HY'DAlJIE'l'ER
IM)AI)£TD.

s-cs-o
I£9of (.iCrcllSl'

1.0 In
3/4 in.
3/8 ~n .

47SV
4000
2300
2000
2000

a33
500

6&.17
"7.:rT
D.74
15~45

9.04
&,,27
5.28..~
l.~

lOF SM!LE
PASSIM;

1'00.00
98.0.
85. 73

71."
69.22
61.34
58.,87
58.,87
53.93
47.n
34.~

27.:51
an
23.11
a76
2.S.98
2J.OS
19•.a
Iii.. 57
14.58
13.~

12.86
n.8O

~----------------------P"crFIC rESTING l:.ABOR~~CF'neS
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-----------------------PACIFIC T'ES"I~Ci L~BC!'lA,..·.:;l'lIes

c·· ....;
-c, _~~-..;. ••

D.IEJfT S&KtE.
S-26-D

SIE'Y{'
1.0 in.
3/4 in.
,'US in.

M
IS
II
.10
.10
t20
·835
160

'1~
1200
1270

~rEl

HYDIU£TER.
HYDRa£TER
HYIHD£TER
HYtlRlJEJER
HYIlft[J£TER

HYtlRlJETER
HYDlOEIER
H'tJ)fIIXTU

1.0 in
3l~ i'r..
3/8 ift

-'750
4000
2360
aooo
2000
W
51)0
~I

106
~.

53
64.24
~31

27.28
a.£.3
8.91
6.41
~,Z6

4.57
1.36

l& IF SAfIlrL:.E
PQSSrlE

100.00
97.45
a..a
11.38
&7.52
S7.~

~.J8

S..38
44.29
J9.2~

33•.6
27.17
a09
&2.97
22.~

19.55
16.49
12.22
9.47
&04
6.72
6.11
4.17

SCOEPA00015871



"'---------------------------P...CIFIC TESTI....G, I:o...SOR.....SRIES

• Of SlWJl£
PASSlNEi

1,00.00
100.00
,92.21
82.&1
79.56
&8.76
~J5

~35

:58.09
SO. 16
38.2
30.03
ZI.18
24.28
26.74
2!.~

17.23
13.,35
9.86
Loa
7.13
6.42
4.04

Repol""" Nc , 209"1/ CER'I:t>' boC''''-7135 Page/z' •

64.01......
1:1.51
15.40
1.89

"'~5.20
4.S!
1.34

s-28-l)~

fESH t.iCl"OM)
1.0 in
3/" ,in.
3/8 in
"750
4000
2J64
2000
2000
83J
SOO
2SO
106
7S
SJ

Q.IENT SAIIllEI
SIMI
1.0 in.
3I",in.
al8in.

M
IS
IS
110
.10
120
I3S
160

U40
1200
*270

HYDID£TEJI
HYlMDEJER
tf'tDIOETEJI
"""'IEi
tMlIDl'iEJt:
IfYDIDETD
HYDfD£TER'
HYDIlOE1U,
HYDlO£TER

<""F'"'~f7 ----------- -...,.
G w~-

SCOEPA00015872



,•.t:••

\

~ ..7Z- r'?
<-S" ,-, 8"----......------~---......-------~--------

CLIENT' SMU' •
SIM •

1.0 in;
314 in.
318 in.

t4
15
18
110
110
120
tJ5
t60

.10\0
1200
1270

HYDIQETER

Wt'DID£TO
tffUlOlE IEM
HYDID£TER
IMRJ£'TER
HYDfO£TER.
HYDIDETER·
HYDIDETER
HYDIDE!'ER

5--31-D
01 (ail:r'Oft5)

1.0 in
J}~ in.
3/B in

4750
4000
23GO
2000
2000
&l3
500
250
106
7'S
51

60.26
~.SS

aco
lS~Z9

8.94
6.26
'",21
4.2
1.J6

J IF SIWll.£
PASSlJIlS

100;00
100.00
100.00
96.66
'36.49
en. 81
97.40
97.-0
94.,92
93.~

e9.111
79.73
a40
64.S1
63..72
51•.a
33.98
25070
2'1.24
f9~.12

IB.69
1'8. as
1......

~------------_......---------PIlC1FIC' TESTING L.)!ieCc;~.~CFlles
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'------------------------ P,t>CIFIC TESiT:.. ::. ~Ji!!Clll.-TOlll~ES,

_IF .SWU
PASSllIi

100;00
~oo~oo

98~ 91
97.Jli
96.89
~_56

92.81
92.. 81
91.60
90.37
84.DJ
70.88
66.&7
58.53
SJ.12... .
34.36
26.23
21.58
19.2fl

17."
17.43
H.n

Repert ~o~ 209'-/CER'i'F 800... -713; Page 1'1.

61.13
44.63
1I.I'
IS-a
1.97
o.~

5.09
4.44'
1e.30

~33-0

JIESH (.~t'J'OftS I
1.0 iPl
J/~ in_
3/8 in
4~

4000
2360
2000
.?OOO
6J3

. WO

2SO
106
15
:53

a.IENT SWU •
SIE\£ •

1.0 in.
3f~ in.
Jl8in.

14
15
18
110
'10
teO
.35
860

.140
1200
1270

HYDlDElER
HYDIDlE J'ER
IftDIDE fER
H'fDIOETER
HVDfD£TER
HYDID£'tER
~R

HYDIDEln
HVDIUET!R

<"T -.=-::-:-r ,,-- -=- .........__-..
L~ ·L~~'

...-'.:-:.

c""•.: '.
~._,~

SCOEPA00015874



I

~..~f? .-- =-- .....,
i.S U ~

"'-........---------------------P....CIFIC reST''''.G ,:.ABCI'lAT,CI'lIES

Q.IENT SKU',
st~ •
1.0 in.
3/~ i,n.

3/8 in.
'14
15
fa
.10
'10
tao
13:1
.,:~.

'1~
I2CO
1270

IMIIDEID
HVIltD£1O
HVDIDETEI
H'fDfOE'I'£R'
H'fDfDlEIER
HY:lD£TER
h'YDRlJEm
IftDlOEla
!MMOIE1EJl

&-36-0
J£SH C.i t'\"'OM)

1.0 in
3/. in.
318 ift

4,750
4000
2J6O
2000
2000

&.1J
500
250
106
75
53

51.7S
42.93
26.41
15.04

80 SO
6.,2'9
50 Hi
••50
1.3:5,

~1lF SMIlE
PASSUe

100.00
100.00
l()().OO
99.93
99.87 ,
99.30
98.81
98. 81
98.31
'I7.78
96.79
~ZO

92.E
81.61
7S..D
66.52
47.80
~.14

27.:53
24.23
22.03
19.16
17.,14

SCOEPA00015875



Re~o,rt N0.2094/CERH 00.(':-.-7:.3; Page(~.
I':'";""·~n ...... ......
L~ L.; ..l::'

QJEJIT SRIiR.£.
SIE\£ •
1.0 in.
JJ~ in.
318 in...

IS
t8
110
110
teO
13:5
160

1140
1200
11270

IMIDIEIER
HYDIIJETEI
~
KYOID£mI
HYDIO£TER
HYDRI)£T""U!
H¥DRlXTER
HVDIlCI£fn
HYl)R(J£1[R

5-S1-D
IESH ·(.ic:roM)

1.0 in
3/~ in.
318 in
.750
~

a360
2000
ZOOO

8.11
SOO
.5')

106
7S
53

70..~

SC).-'O
29.25
16.13
9.32
~,56

5.3:5
4.64
1.35

J IF SlIiIlL:E
PASSIhS

100.00
100.00
84.22
75.26
7J.69
69.15
67.79
67.7'3
60.61
56.55
.38.64
21.05
11.42
16.70
15.!M
13. 41
11.n
a.~

7••s
6.11
5.36
5.66
4.02

:.: -.
! . ~ .
'.."---_:.-,'

'--------------------------P""CIFIC rESTING LABORA"'ORIES

SCOEPA00015876



'-----------------------,"ACIFICOeSTINCi ~.ABCA..·~AIES

! .

~... ,.

........

D.JEMT !Mll.E •
SI~ •
1.0 in.
314 11'10

3/8 1n.
M
IS
18
110
110
I2\)

~

160
'1~
1200
It210

HVDIDElEI
HYDIUEiEi
H't'lMUEIER
HYDU£lEI
HYDtD£mt.
H'tD1UE1'ER
miOETEJI
HVl)1UEI'ER
HVDIOETEII

B-5-23.Q'-D
IESH C.i'd"oMJ

1.0 in
Jl" i,n.
3/8 in
4~

.-000
ZJ60
.~

2000
83J
500
.::50
106
1.5
53

710J.1
50.,11
17.C1
16.1.
'.37
S.64
,.~

4.70
1• .11

" IF SAIR.E
MilSU&

100.00
100.00
100.00
99.89
99.87
99.68
99.59
9!t.S9
97.05
9i.79
31.26
13.47
10.99
10.09

..'"7.00
5.,68
4.73
1.71
a.. a.
2;;34
2.~

2.46

SCOEPA00015877



----------------------------P.ACIFIC TEST,I\i(j L,.,eO~A-bll;ES

.IF SAJllLE
PASSU&

100.00
100.00
97.25
91.20
97.10
96.88
96.82
96.82.
96.64
9J.~

41.35
18.53
14.89
12."
1:5. 70
11.90
1.9
6..61
4.96
3.80
4.13
3.54
2.15

69.68
.9."
29.11
16.09
9.31
6..51
5.39
~.67

1.36

H-l6..H
Dt l.it'I"CM)

1.0 1ft
3/4 ift.
3/8 ~I't

.~

0\000
2360
2OClO
2000

SJJ
500
Z50
106
75
53

Q.IENT SMU.
SlM •
1.0 in.
JJ4 in.
318 in.

t4
15
18
110
•10
120
e5
160

11'0
t200
1210

KYDIO£I'EJl
Ift'DIOEIEI
lMlIOElER
"""IER
HYIlIO£TD
IMlIOETER
HYDID£TER
~
1fII])A[J£fER.

'"T' ~'l , ........ .......

rl...7 L'·~

//"'., ...

( ".

~.~

SCOEPA00015878



.,~,.",

,

I
I

D.lOO SRIJJlLEI
51&. I
1.0 i~

3/+ il\,
JIlin.

t4
~

16
.~O

'H,
~

US
160'

11.0
1200
1270

HYDIOiE IEJI
IMlAXIER
HYDRl1l£f[R
HY»RD£TER
If't'I)Q£'JER

tMlIUETER
IMMO£T'ER
HYDlOETEfi
HVIllOf:T[R

H-2.3.5-0
lEg; llicrons)

1.0 in
3/4 ift.
3/8 in

4'750
4000
ZJ60
2000
2O(X;.

W
:500
250
106
75
53

5.77
41.57
a94
15.25
9.,09
6.50
5.32
4.64
1.37

" (f 5RP..£
PASSINS

l00~OO

100.00
100.00
99.89
99.89
99."
95.7S
99.7'9
99•.71
99.42
'11.07

".'17
91.99
M.05

"'"11
67.88
47.31
25071
15.OC
10.90
liSS
7.61
4.53

------------------------FtAGIFIC TEST''''G, l.A8C;::;A"OB'eS~
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<'?"'~ \7 ,.- .....

I..S ,-' 1-.::2-'

~----------------------PAetFIC TESTINO LABORArOFlIES

I· ..

I1.IENT $fK\E'
SIEVE •
1.0 lf10
1/4 in.
JIlin.

14
IS
Ie
.10
110
12(\

e
160

.140
1200
1270

IMlIUEIER
HYflID£I'£R
HYDIO£r£R
HYDfD£T£R
H'fDlOI:TER
tMllDETtR
HYDfO£T'EJl
tf'I1lIDE1U
HYDfO£TtJl

&+33.5-tl
IESH t.iC7WlS)

1.01,,~

3/4 in.
3/8 ifl'
4750
.cJOO
2360
2000
2000
&l3
~
250
106
7S
~

61.22
44.12
25..94
14.46
7•.62
"OS
5.12
4.'8
1.34

I IF SlWJ\;.£

PA5SI~

lOC.OCi
100.00
100.00
99.,&1
99.&1
99.43
99.17
95.17
96.84
98.61
9f,.5e
72.83
&6.~

63. 7-1
&2.46
SOU
SI.30
,:SO 73
32.34
27.44
23.42
21.41
11.,60

SCOEPA00015880



7'::-:::''( ......
is U L::!J"-

------------------...;...----I".-CIFJC 'l'ES:rlNG LABO~A:roRleS

{

x..

~lENTSA1I\:£t

lIE'.{ •
1.0 11'1;,
J/4 in.
318 in.

14
IS
18
.10
liD
teO
~

.160
11140
1200
1270

·1MlIIJElD
tMlIOElEJt
HYUIU€.IER
HfDIO£TER
HYDIOETER
1f'YDIOIE'TU.
HYIl!OE1U'
HYDfO£TER
KYDiDETER

e-ll>"30.1~

Of (.i'~l

1.0 in
3h' in.
318 in
4750
~

2360
2000
2000
83J
~

2:5C.l
106
75
~

72.38
51.,47
29.~1

1,"~

9037
'-65
5.0\4
4.71
1.·38.

,; IF SAliP..!
PASSltE

100.100
100.00
100.00
99~62

99~S4

98.92
980&1
.61
95.£
93026
"Soy
14.05
11.29
10.44
1.95
6.66
5.28
5.2!
4.59
2.ge
2.,3(1

2.07
3.44

SCOEPA00015881



'-------------------------Po1\C'I'IC :rESTI~G' LASOR~TOFlles

• [f SRfJU
PASSINE

100.• OC
100.1).;·
1.00. or:
100. oc
99~98

99.94
99.90
99.90
99.,5:5
93. 74
47.33
22.06
17.96
15.76
14.~

11.89
9.59
7.28
6.71
4.2'Z
4.98
3.45
.145

70.47
50.2'"
2.9.20
16.10
9.31
6.&2
5.~

4.69
1.35

"'1~J)

~·(.i~)

1.0 in
3/0\ ~r..
3/8 ir.
475(·
"000

2360
2000
2000
133
SOt!
51
106
75
SJ

C1.1ENT sr:K\.E.
SI£\{ •
1.0 in
3/., ir,.
31e iTw

h
15
18
.10
.10
120
I3S
I6(l

'1~
1200
1270

H'fIIRLi£IEI
IMMDEIER
Ift1)jQ£ IER
HYDfIJ£TER
HYIMD£TER
HYIlRJ£TER
IfVDAI)IE1:ER
MYDRQJE1ER

IIYDfDETER

,",:",.~" -----------------------------------......U L'~

c:'

SCOEPA00015882



~ ~'·n -- -.,.
~,0~ "

(

a.IEJIT SAI'I.£"

SlEW: .'1.,0 in.
314 ifto
3/8 11'10

14
,15
18

'10
.10
120
U5
t&O
"1~

1200
'1270

tM'IIUiOl ER
HYDIDErER
HYDID£T[R

IMIIlJETER
JMRJETa
IfYDIOETER
HYDfOE'TER,
H'YJRI£JD
HVDIQ£T[R

W-15-D-20.4
IE9' l.icrons)

1.0 in
314 in.
318 in
.~

4000
2J£O
200C
2000
I3J
500
25Q
106
75
S3

?O.3O
SO.,21
2'9.1:5
1£0 07
'.32
6.60
s..~

4.69
1.0\1

S t:F SMU
PASSlJE

100.,00
100•.00

95.112
18.27:
".92
8i2.,~

81.45
81.45
'7S.90
6&,,47

26.39
120&5
10. 4JO
9..10

11.63
9.16
6..
5.38
0\.36
3.63
3.34
2.91
1.89

""""""------~------------------PACIFtC reST'""a ~AaC;l.a.·=A!es
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~,~: ... !' 1.: ...,-11' ... ',0 Q,:.,
~~~,.,,- ... ~ .."-.:- L;:;.------------------~------------- .........--""'""

...........-----------------------~-- PACIFIC TiESTIN(i LASO."A,TOAIES

Q.,100SW:UI
81M •
1'.0 in.
3/4 ir..
3lE in.

....
r...
16
'1'0
110
120
135
lI60

.ao
1200
Ie70

IftDiii:IEi
BfhAiEIEi
Ift'IlfUEIEi
IftiiiiEIER
N'tDIO£ru
M'I'DIDETER
tft1lRIJ£TDl
tftDiDlEIEI
HYDfD£T!fl

"'1~5
lESHl8imn')

1.0 if!
3/1, in.
3/E lJ'l

~.75(

M1V~

2J6(;

2000
2000
133
~
250
lOG
is
53

1l.72
51.73
29.17
16.5
"'42
'-it
5.~

4.11
1.~1

J IF IMlt£
IlASSIIIl

lOChC)('-

IOC. (f

11):'. C¥.
ss, 9~
99.9i
!S.,1It
99.85
99.85
99.75
93.42
22.91

7.Ge:
6.23
6.20.."2.22
2.22
2.22
2.22
202£
2.22
2.22
2.~

SCOEPA00015884



'"T:.7'Z""" ...----------------__----~-- _.
Ls L·· t.;.;:;

----------------------------PACIFIC TESTING LABO.RAToORIES

,. .

(",,::: :

Q.IOO ...I.
SlEW •

1.0 ir..
3/4~n.

3/8 in.
14
15
Ie
110
Ire
t2('

135
aGe

1140
1200
1270

IMIbEIEIC
HVDlD£TEJl
HYIlfDETEJl
H'fDIDE1ER
HYDfQ£TER

HYDlD£TEF.
HYDID£TER.
ffVDIDETEP
H'rD!DEJtR

D--1-D
PESi- (.~=!"'O~

1.0 1:':

3/~ 1~

3/8 ift
4750
4000
236C
2000
200C
83J
soo
25(1

106
75
53

67.28
41.31
28.41
15.7'9
9.21

'"~
5.~

4.6£
1.40

s lJ' !RP..£
PASSllE

100.00'
100.00
'1T.ll
94.86
94.38
92.95
92.46
92.~

91.07
"19
69.3S
45076
39.14
a.S4
47.:l?
41.06
33.85
28.09
2J.OS
20.65
18.73
18.2S
17.TJ

SCOEPA00015885



~ -;-::,~ .----~----------' ........----------~-_ ......._-=--
G~~ \

Cl..IEJ.'T ~..£.

SIEVE •
1.0 in.
3/4 in.
Jl8in.

t4
15
II
110
liD
120
m
160

'1~
1200
1270

HYDRlJETEJi'
. H't'DIOET!R

HVDIDEl'ER
HVDfD£TER
H't'DID£1'ER
HYDRIJEml
HYDJDETER
HVIlIDETER
H'f'DIDE'T[R

D-2...n
~S!". 1.~el"!01!S·:

1.0 ir-
314 in.
318 ifl
4750
.aoo
2J6O
2000
2000
83J
SOO
ao
106
7S
53

61.404
404.15
2£.04
a.n
a.as
6.3:5
5..20
0\.49
1.34

I tF .....f
PASaI/E.

100. eo
100.00
100.00
100.00
100.00
100.00
100.00
100.ex:
!II.n
8LJ9
7&.52
72.22
10.~

6&.59
74.&4
67.75
61. 71
48.56
J3. &1
27.31
23.90
21.53
12.08

"----------------'--------PACIFIC T,eSTII\jG LA80RA~ORles
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Report Nc::>. 2094!CERT# 8'00''''-1135 Fag~z.1.

~ -~f? _-----------------------------------...S L\~

"'-----------------~------'PACIFIC TESTINGLABGl"'ArORIES

IUOO Mll.EI
SJEYE •

1.,0 in.
3/4 in.
3/611'10

t4
r.;
t8
110
'Iv
ICO
I3S
t60
'1~

1200
EO

IMNiiii: j ER
JMliU(iEli
IMIIIXIU
tM)ID£TER

HYDRJETD
HYDIiJi£JEl
H'fDIDElCR
HYDfO£TER
H'tDIIJ£TER

~H

JESl' lItiC'r"OI'lSY

1.0 in
JH il'l.
318~n

.~

4000
2360
2000
2000
8J3
500
2SO
106
75
53

10.01
49.98
29.07
16.08
9.32
6.63
5.4C
4.70
1.41

• iF lRFI.E
PASSINS

100.00
98.16
55.e"
93.73
9.1.~

£47
92.22
£~

91.S
&.97
48.55
~• .J)

19.51
16..25
17.24
14.21
11.74.
LSi!
6.&3
4. 74
4.55
3.98
2.08

SCOEPA00015887



f

<"'T".~17, -=-- ........- ----.
L'; W~

'--------------------------PACIFIC TESTING tJlBORATOFHES

D.IENT SAlifU••
51& ,
1.0 if\,
3/4 ir..
Jl8 ift.

1'1.
ts
18
110
'10
t20
IJS
160

'140
aoo
1270

H'YIlm£TER
IftIlQ£JER
H'tIJIll:IIETER'
H\'DfD£liEJl
WroFDrn:R
HYDID£TD
HYDRIJ£TER
tfYIlfO£Tn
HYDlO£T£R'

D*-D'
04 (.iC!:'Ol'l5I

1.0 in
3/4 in.
3/8 in
~750

~,

2J6O
2000
2000
133
500
25(1

I~

75
S3

63.7.
45.68
5.96
15.08
8.89
6.38
5.23
~.5S

1.,M

... IF SAiI'lE
PElNi

100.00
100.00
100.00
100.00
UIO,OO
100.00
100.00
100.00
916.47
9'.15
91.76
16.5
E.7ti
77.09
69.12
&.1.82
54.41
45.00
35.29
27.94
24.41
21.47
11. fa

SCOEPA00015888
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------------------------.PA€IFIC TESTING L,l,80I=lA~OI=lIES

[UOOSWILEI
SIE\{ f
1.0 in.
3/4 in.
318 in.

M
e
16
.10
110
120
IJ'S
160

It40
1200
1270

tMli01ElER
tMlfD£TEJl
HYDID£TER
HYDID£TER.
tft'DIlCt£TER
HVDlD£TER
~R

HYDD£TEB
HYDrO£TER

D+D
t£9o! tai CI"'ClnS)

1.0 ift
3/4 in.
316 1ft

4750
.::lOO
23f,O

2000
2000
133
SOO
250
lCl6
7:5
53

s,:iO
42001
~. 71
14.09
L41
&.06
5..01
\.37
1.32

• rF·£Mll£
PASSIJE

100.0('
100.00
100.00
100.00
100.00
100.00
100.00
99.7&
99.49
9L~

97.09
930.95
9I!.55
90.71
44.16
42.26
39.53
J2.7'l
2f.".65
22~J6

19.7&
17.90\
8097

SCOEPA00015889
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''----------------------------PACIFIC tESTING ~ASO~At()FUeS

t.». :
b '
~./

-r

CLIENTSW,;,£.
SI~ •
1.0 in.
3/4 in.
318 in.
M~

15
18
110
110
teO
m
160

'1~
1200
1270

Ift'DiOE IEN
Ift'IlDiO iEJ!
fMlR(J£'f[R

H't'J)R(JETER

HYDfDI£:TER
W(J)IO£TElI.
HYDIOETER,
tfVI>IlIJIm
HVDfDE1i~

H-Il
JESHC.iO"OflS)

1.0 in
J/.in.
318 ir.

4750
4000
2360
2000
2000
833
5CO
2SO
106
7S
53

10.53
50.47
29.31
15.93
9•.12
'-SS
5.J7

4."
.1~J8

• IF SIIiJ'L£
PASSllE

100.00
100.00
99.64
99.~

99.60
fJ.21
9S~Ol

99.01
98.17
S,05
"'.05
21.41
15.69
13..11
17.Z7
13..71
11.19
9.69
7~31

,",OJ

5.,30
4•.,57
3.n

SCOEPA00015890
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'--------------------------iPACIFIC TES'TING LAB0A",TORIES

i

\.......:/

Q.IENTSRPP.1:.
SIN: •
1.0 iJl.
3J~ il\,
3/8 if\,

14
15
18
11'0
110
EO
.~

160
'140
1200
1270

HYMiEIER
HYDfDET£R
IMIfD£TEJl
HYDfD£TER
HYIlRtJETER
Ift1)lDET[R

HV1l'O£TER
HYJ)AOiETEJl
HYJ)IDi£T[R

~7-D

~1.i~J

1•.0 il'l
3/4 il'l.
318 iT.

47SG
oWl
2J6O
200:,
200(,

833
:500
25(1

106
~

53
7Q.64
50.39
29.21
1&.12
9.30'
&.63
5.34
4•.68
1•.cI

• CF 6Af'U
PASSllE

10(1.00
100.00
100.00
99d:i
98.13
'17. 19'
~64

"'64
".71
12.01
37.35
2O.oa
16. 4J
14.00
14.5
11.68
10,,34
8.24
6.70
4.98
4.98
5.17
;J.2S

SCOEPA00015891



r -:- .77.'--;r-,,: "- ~.----------_......--_----------"""'\
,

-------------------------PACIFIC liES:TING v>aOA,liTOAIES

./.,. -"

r-,

11.100£iAlllLE1
SI~ •
1.0 ir..
3/4 irl.
318 irl.

14
IS
IS
.10
110
12(1

135
160

.140
1200
1270

tmliUElER
HYDfO£TER
IIYDRlJ£T£R
HYDFD£TER
HYDlD£TER
tfYDRl)£T'ER
HYDRI:JETER
HYDRIJ£TD
JtYIlROI£TtR

H-D
tE9l t.il:l"OftSJ

1.0 in
3/4 irl.
318 in

4750
4000
2J6O
2000
20CJrj

133
500·
2:jO'

106
7S
sa

72.17
51 •.32
29.66
Ii. 32
9.4Z
6.66
5.44
4.71
1.41

IIF MIlE
PASSINS

100.00
100.00
93.n
E.92
IJ.Il6
78.22
76.56
7Ea.5E.
71.08
5.40.
21.91
7.U
6.09
s.~

6.07
4.5
4.10
3.19
2..19
2.73
2..58
2.43
1.21

SCOEPA00015892
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-----------------......---------PACIFIC TESl:'NG LABOFl,i\l:ORIES

Q.IEHT !lMlt£1
SIEVE •
1.0 in.
314 in.
318 in.

M
IS
IS
110
110
t2(J

m
160

.140
1200
1270
~

HYJJIIIETD
HYDIDETER
IMRiE·IER
HYDfIO£fER
tI\'JlIDETER
tr't'DIDUER
HYDIUETER
t«DlO£T[R

I).-Hl
Gi· l.ic:rons')

1.0 il'l
3/4 in.
314 in

4750
tOOO
2J6O
aooo
2\'l(k

133
500
~

1~

1S
53

&0.23
43.10
25.37
10\.28
1.52
6.15
5.06,
4.~

1.3.3

.0: SARE
PASSUIi

100•.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
98.83
97.19
95.!4
19.84
17.00\
1.l..52
73.70\
70.17
64.22
:IS.~

44.24
5.87
31.87
29.50
14.27

SCOEPA00015893
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RE?ORTNUM8ERLR

PREVIOUS RP'T. NO. ;3t:)6/

E'" '!ER'INGCONSULTAT'ON
cc lUC:TJ,ON SlJPERVISION
MA'I'I:RIAL TESTING

EXECUTIVE OFF ICES
3220·1 7TH AVENlJE WEST P.O. CALL BOX 19·125 12061,282'-0666

SEAT'H.E, WASH INGTON9B.1:19

FlAOIOGRAPH:,C INSPECTION
GEO,"OGICAlo. SlJRVEVS
SOIL TES" BORINGS
SOIL MECHANICS

r
Mr. Harlan Boroll

MAILING 'D.A'luf1:'c. '''TjT\ 'MOOREADDRESs ......=0;;> ii.LUJ

155 g, 100th St. x
x
X

X

:~P(>r1l.~. Dodson, DATE_,_3116L8:L__

peRMIT CERTIFICATE
NUMBER.....'_~ NUMBER_S6o'4 1B§---

Sea::ttle, Washington 98125--'---------
Dames and Moore Job'" 11831-03~

PTL :~~~'R°'m;uld #111256

L

PROJEc:T

LOCATION

At your request, Pacific Testing Laboratories has completed the folJ.olling .--_ ..~~-~- '. __._-----~_._-,_ .. - _.- - .' _.. _.~~~.- -,-, -'"-" ...._-- ,. _.._.- . ~ .._._-_.. ,_._--- -~-~.- ~. - .'-

physical characterization tests on each soH ~~l~ from D~es_ an~_~o9re j'ob#1l831-03'4._

YES

YES

Atterberg L&mitsSample Identification. Particle She Moisture/Density Permeability

_~t::'o::.::c:.:.-=3~S:...-...:1=-.:.(.:3_"-....:9::...._.'..,:'):........:r..:i=ng~ Ym::'=,~ ~YES.:.:':::....~~~_----==--- ---=YES

S-47 (3"-9" l ring YES YES YES

YES

YES

YES

NO

YES.

YES

NO

YES'

YES

NO

YES

NO

W-12-D-ll (35') jar YES NO NO
___ ~_~.__ ~T_~

W-12-D-14 (47') ring NO YES
W':'i2-D..l 5-(47,~;------- ··-Y-ES----- -N-O-------

._-,_. _. _ ... -----_.-
W-12-D-19 (65') ring NO YES

-----~-- --, --------
W-12-D:-22 (65' ) jar YES NO

W-12-D-23 (65') ring NO YES NO YES.
W-12-D-24 (65') jar YES NO YES NO
W-12-D-27 (80 I) ring NO YES NO YES

Certified Report by
Pacific Testing Laboratories

"
(
\""-0'

SCOEPA00015895



D&M Job· II 11831-034 PTL Report #30€ll/Ge'l:'t #8604"'7135 Page 2 e.LPl1)1,-----------------.....

S84ttPl e
Identifieation,

Particle
S1Z'e

MGlsturel Atterbel!g
Denst·ty Lindt$ Permeability

W-12-D--29 (80') jar YES NO YES NO

W--12...,D"'32 (95') ring NO YES NO YES

W-12-])-34 (95') j,ar YES NO YES NO

w~16""D-4a (10') ring NO YES NQ YES

';1-16..1)-4 (10 ') jar YES NO YEs NO

w-16-D-7a (20' ) ring NO ¥mHO YES

w-16~D-7 (20') jar YES NO XES NO

w-16-D..10a (30') ring NO YES NO YES

w...16,..D-ll j~a;r YES NO YES NO

w..16-D-16a (50') ring NO YES NO YES

w-16..D..16 (50') j:ar YES NO YES NO

W-l€l-D-20a (65') ring NO YES NO YES

w-16-D-20 (65') jar YES NO YES NO

W-16-S-3 (5.0 I) ring NO YES NO YES

w-16-s-1 (5.0') jar YES NO YES NO

MET.HODS: Test methods used are listed below.

Test Type __...;T;",;;;e;.;;;;s..;;,t....;M;.;;e;..;t;.;;;h;;:;od..;;· "'""-..........____

Particle Size ASTM D422 (including hydometer)

Moisture/Density ASTM D22l6

A.tterberg Limts AS'EM D423 and ASTM D424

Permeability ASmM ])422

RESULTS:

Results of as I'eceived vater content and dry weight bulk dens.ity

testing are presented tor each sample below.

Sample Identification

Loc. 3 6...,1

S-47

Loe., 5-1

Lce, 6-1
LOG. 12-1

W'-15-D

W'-12-D-IO

W-12-D-14

W-12..D-19
'.o1-'12"'D-23

Water Gbntent %(g/g)

8.47

6.91

8.49
6.92

10.15

28.8/iJ

43,.98

49.32

43.99
50.39

Dry Weight 3
Bulk Dellsity (g/em )

1.47

1.43

1 .e 43

1.45

1.25

1.38

1.23

1~17

1.24

1,14
"-----------------------'F'ACIFIC reSTING'L....eOF!ArSRIES
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D&M Job #1183l-034 PTL ReportIl3061/'Cert,. #8604-7135 Page 3.

San Le Ident~fleation

W;"l -:0-27

W-] -D-32

ii-I -D-4a

W-1 -0-7a.

W-l -D-I0a
W-l -1)-16a

W-l -D-20a,

W-l -S-3

Water content %(g/g)

39.31

39.lB6

28.76
21.10

68.9cr.

36.95
33.7'4

98.58

Dry Weight 3
Bulk Density (g/em)

1.30

1.27

1.51
1.47

0.94
1.36
1.42

0.78

prE

San

Loc

S-L

Loe

Loc
,

Loe\'
\,----.... 'W-l

ii-l

ii-1

ii-1

W-1

W-l

'W-l

'W-l

W-1

W-l

W-1

W-l

'W-1

W·]

W-]

l.esults ef Atterberg and Constant Head Permeability testing are

~nted below for each sample tested.

Plastic Liquid Plasticity Permeability
~e_ -Iden-tification Limit Limit Index (em/s.)

3 S-l N.P. N.P. N.P. 1. E:-2

N.P. N.P. N.P. 2'.7 E'-3

5-1 N.P. N.P. N.P. 2'.4 E-4
6-1 N.P. N.P. N.P. 1.9 E:-3

12-1 N.P. N.P. N.P. 2.0 E-2
-D N.P. N.P. N.P. 1.9 E-3
-D-I0 " 6.1 E:-5----
·D-ll N.P. N.P. N.P. ------_.
'D-14 6.6 E:"o8
-D-15 30.27 41.59 11.32 -------
-D-19 5.2 E-7
-D-22 34.98 40.12 5,.14 -------,

-D-23 2.9 E-6
-D-24 37.41 40.68 3.27 ----_.
-D-27 3.9 E-6
-D-29 29.72 31.79 2.07 ------
-D-32 2.6 E-6
-D-34 31.31 33.8'4 2.5'3 -------
-0-4& 2.3 E-5
-D-4 N.P. N.P. N.P. -------

T.P. =Nonplastic as defined by ASTM 0424
._-) = Not Analyzed.•

------------------PACIFIC T<ES:r:INCl LABOA~rOAjES
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Page 4.PTL Report H3061/Cert. #$604-7135D&M Job .#118.31
IPlrJ1·-----------------

l- ..

Sample Identification

w-16,..D-7a

W-r6-D-7
W-r6-D-ICC';.

'W-r6-D-ll

W-r0-D-r6a
W-r6-D-r6
w-16-D-20a

w-16-D-20

w-r6-S-3
w-16-s-1

N.P. = Neap Las tic as defined QY ASTM D:42'4.

(---) Not Analyzed.

Results of Particle Size Analysis are presented in the following

tables and graphs.

END OF TEXT.

----,----------------------PA6IFIC rESTING LABORATORIES
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/

.. i

CllOO SIIllE •
SIE'fft

1.1 ift.
3/~ ift;,
318 ift.

M
IS
18
III
til
B
IJS
161

tUI
1211
1271

HYllIDETER
HYDIU£TER
IffllIDETER
HYDIO£TER
HYDRIJETER
HYDIDlETD
HVDiD£TBI
H'tDIIJETER
IMlIDETEI

~ 3 SAR.E 1
IE9t (aac:r'OM)

1.1 ift
3/~ ift;,
318 1ft

4151..
2J6I
~

a.
8.13

•251
116
1.S
53

11.13
5L5I
a.Z7
16.13
9.19
6.63
5.36
4.68
1.28

~ ~ SAMPlE
PASSINB

M.'r.5
M.~

82.41
81.22
79.83
760 3.'5
n.99
77.99
76.13
69.83
2~.M

1~58

13.12
12.13
11.C2
602
7.14
5.96
5.11
4."
3.41
3.24
2.56

SCOEPA00015899



------------------------PACIFIC TE$;tl~G LASOR4.T"OAIES

S IF SAIIIlE
PASSIN&

1...

1".
9&.27
93061
93.16
92..
91.67
91.67
19.71
&&6
ft••,
12077
11.61
11.17
lLU
&.17

. 7.4a
6.3
5..~

4.64
3.71
3.71
2.7!

7t.~

sal
29.39
l6.13
8.64
G.J.'IS
",16
4.69
1.28

!RIllE .7
JIESH l.ic.'!'OM)

1.' ift
3/4 ift.
Ji8 11'1

4751..
2361
.a.
e.
m
511
2:51
1.
7S
53

11.100 !RIllE •
SlB£.

1.1 1ft;,
314 in.
311 in.

M
«5
II
.11
il.
t2I
US
161

It'"
1211
t27I

HYDIDET9
HYDIOE1U
HYIlIIIJETEI
HYDQ£T8I
H'fIlfDET8I
HVDfD£TER
HYDIDE10
HYDID£'TER
HVDIUETER

i'""',\S.'.

SCOEPA00015900



~------------------------- PACIFIC T-ESTING LABOAATORIES

Q.IENf !AIIl£ •
SIEVE •
1.1 in.
3/4 in.
JIlin.

t4
13
18
UI.1.
121
IJ:I..

'1'"
1281
1271

tMRAIEI
HYDfDETER
tftDfOETER
IMKIlEfEi
HYDlUmR
HYDAOETER
HVDfO£lER
HYDID1ETER
HYDIDETER

Lr.c. S !Mll.E 1
IIE9f t.iCJ'Cftl)

1.' in
114 ifti
318 in
4751
4IM
2JY
2111
.~

8J.1

•·251I.
75
53

7'1.76
:51.32
29..19
16. Ii!
9.Jl
6.49
So 24
4.S1
1.28

J IF SAIIlt£
PASSUIi

7L1S
7ft.IS
75.13
73.68
7J.J6
72.42
72.14
72.14
7'I.lI
62.19
all
lLS4
9•.31
&,89
9.26
7.92
&.84
6.M
4.43
4016
3.49
2.9:5
2..1

SCOEPA00015901



a.IENTSAIR.£ •
UE.6 $IIlt£ 1

SIEYE I
1.0' 1ft"
J:t+ ift.
318 in..

M
t:S
t8
110
110
t20
m
160

tHO
1200
1270

HYDID£1'ER
H'IDIQ£TER
HVDlUETER,
HYDIDETE,R
HVDIDETEJI
HYDRm£TER'
HYDID£TER
HYDtDETER
HVDRtIETEI

!ESHC.ic:ronsJ
1.0 in
3/4 ift.
Jla in
4750
4000
2J6O
2000
a»o
8J3
500
2SO
106
7S
53

71.3.1
:50;.15
29.34
16.13
9.34
6.62
5.41
4.62
1.~

l CF SAIIlt£
PASSING

100.00
100.00
98.27
93."6
92.67
90.44
89.86
89.86
8B.6J
7!.~

2..37
10.55
9041
'.12

10.64
8.65
1.21
s..41
4.51
3.61
3.61
~88

3.2:S

'----------------------- -P.. ¢IFIC TESTING lABORA,TORIES
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'------------------------:PACIFIC TESTI ....G LABORA.TOAIES

·,' ....

...........

a..IEHT SAR.E •
LIE. 12' SMU: 1

SIE\€ •
1.0 ift.
3/4 in.
JIlin.

M
«5
18
110
110
120
13.'5
IfiO

1140
1200
1270

HYDID£JER
HYDIO£7ER.

HVDIUETER
HYIIR[J£TEI

H'1DU£TEI
HYDIQETEJt
IfYDIDE'TER
HYDIO£TER
HYDIlIJETEJI

~' l.iCl"OllS}
1.0 in
3/4 in.
318 in
4~

"000
23&0
2000
2000
833
:500
250
106
75
53

71.33
50.81
29.44
16.18
9.3:5
6..62
:5oJO
4.70
1.36

• (F SfMllE
PASSiNS

100.00
')1.91
91.91 .
90.98
90.98
90.59
90.43
90.43
89.7'9
82.7&
300~

12.aJ
11.03
10.2'7
11.12'
L2J
6.89
:5.56
5.11..~
3.:56
J.J4
3.11

SCOEPA00015903



------------------------P"'CIFICTE.StING LABORAtORies

11.100 SfIIlt.Et
SIM •

1.1 in.
3/~ in.
318 in.

a.
IS...
'II
'II
B
laS
1&1

II'"..
em·

IMIIOEID
ItVDlOE1D
I«IIIII£1Bt
~DiOEjER

HYDIOETER
HVDRCJETCR
H'lDiOETER
H'lDiOEIet
HYDfD£TEI1

Irl:HJ
Eft (mmlMJ

1.1 in.
3/4 in.
318 in

4751..
2J6I
Z8II
2e.
833,..
2:lI
1•
7S
53

TL38
'1.27
29.63
16.23
9.31
6.62
Se37
4.71
1.36

s (f' SAiIllE
PASSllIi

1.....

1".
llL.

1".
1....
99.93
99091
99.91
99.17
'1.:51
22.~

3.21
. 4.47

4.82
4.~·

3.91
3.:52
J.:l2
3.15
2.41
2.41
2.M
2...

"Q,l': 10·

SCOEPA00015904



--------------------------~ ..~'FIC TESTING \;.ABORA"ORles

.,.-- '.

r.(:,.....

a..IEMr SlIilPl£ ,
SIE't£.
t•• in.
31411'0
Jlli",

14.,
18
•11
••1

•III..
'I~

1211
1271

HYDRr.J£lB
HYDIIIETER
H'tDIUEIER
HYDlDIETER
HYDIDETER
IM)fl(JETCI

IfYDID£TER
HVDfOETER
HYDAlJ£TER

....129-'11
IESH (lic:ronsJ

1.,8 ift
31411'10
318 1ft
4751
48
2J6I
2.e
e.-
m'.2311.
7S
53

62.63
45.49'
26.92
1~19

a.~

6.17
5.21
4.51
1.33

'(F !AIU
PASSINEl

1 .
1 .
1 .
1 .
1 .

1"•
1 .
1 .

".91
99.67
99. •
74.91
6L12
SI'
2.2:5
...67
36.44
21.89
22.13
19.26
17.62
16.61
11.17

SCOEPA00015905



--------.......---------------PACIFIC T·.EST'''lQ 1,4BOl;Al'ORIES

. ~"'-

Q.IENT !MIlE I
SIEVE'
1~!' ifto
314 in.
318i...

M
«5
II
.11
III
121
Qli..

1141
Ii2II
t27I

HYDIQ£TER
HVDlIIlE19
IMlIDETER
HYOfQE'TER
HYDRO£TER
HYDROETEI
If'tllRO£rnt
HVDlDETD
HYDRCIETER

1F1a-1S
.... (.ict'olSlJ).

1.' in
314 in.
318 in
4'l51...
23612e.
833

•2lSI
UI6
75
Sol

1l.61
Jg.U
2••14
14.16
8.54
6.17
:5..1.
4.~

1.Jt.

S IF SAIIU
PASSU.

1 ..
1 .
1 .
1 ;
r••
1 .
1 .
1 .
1 .
99..91
99.912
91.&6
96.:57
91•.11
88.86
aL6I
66.~

...5
3:5.~

28.72
a~

230'J7
1~C9

SCOEPA00015906



Q.JENT SAIU •
SI~ •
1.. tno
314 in.
Jl8in.

M
15
II,
•11
III
121
IJ5
161

IU'
~

1271
K\'DIDETU
HYDIDETER
HYUlU€IER
HYDJUETER
HYDID£TER
KYlMD€TER
IMlIDETD
HVDIOETER
HYDIDETER.

....12D-e2
I£SH I.i~)

1.,1 in
3/. in.
3/8 in
4151..
2J6I
a.
a.-
833

•
2511'
186
7S
sa

~41

39.59
24.21
a.J8

So 74
6.32
5.17
4.':51
1.33

• CE !RIPlE
PA,SSIN6

1 .
1 .

1..·•1".1...1".
1 .
1 .
99.9&
99.ge
99.15
9'J.a.
98072
'1\.91
86.6.'5
8L~

61.115
".98
29.38
21.84
18.57
17.12
lL.l2

-------:----------------------- P.CIFI(!; TI;STIIIIG l ....BORATQ.:IIES

SCOEPA00015907



~-----------------------PII\CllFIC TESTINQ \.A'eO~AToRI£S

(1,100 SMU' •
SIE\£ •
1.' ift.
3/4 in.
JIlin...

IS
III.'
.11

•
t.1S..

lUI.
1271

HYIIIOETER
H'IDIOIEI£I
IMItUIEIEI
HYDIUEIEi
HYDIDETER'
HYIItIJ£TER
lfYIIfOETD
HVDIDETER
HYDID£rER

....12'-O-e4
IlESH (IIiCfClftl)

l~'ift

31'in.
31& ·in
4~

~

2J6I
~

.a.
&1J

•211
tl&
7S
53

53.39
31.91
23. 91'
14.2:5
8.72
~31

Sa 21
4.53
1•.1.1

• CF .SIWll.£
PASSI..

1".
t .
1 .
1 .
t••
1 .
1 .
1 .
t .
99.96
99.'U
"'5'
99.15
96.1.
91.a
Ea.
69.71
46.61
29.2:5
2t.n
ILlS
16.39
lL17

SCOEPA00015908



/

i
\

\:.~

I1IENT!RR.E •

SIE\€ .'
1.1 il\;
310\ lfto
318ift.
It
15

•.11
• 11
EI
IJ5
161
.1~

t2tI
1271

H'f'DIIIEIEI
HYIlIUE1a
IMIiIiEFEI·
ItVDfIJ£TD
HYDIDI.1II
HYIlJDE1ER
H't'DfDE j EJt
IfYDlD£T8I
HYDIOETER

....121),,29
JIIESH l.icrons)

1.' in,
3/0\ in.
318 il'l
4751
4e.
2J6I
2e.
z.-
8JJ

•291

1"7S
S)

58.64
44.13
a.78
16.15
9,47
6.67
~46

4.72
l.~

~ IF !MtE
PASSIMBt_...

1"',.
1 .
1 .
1 .
1 .
1 .
1 .
99.87
99.19
99.2
4J8. 31
9'.&5
79.~

n..26
62.~

"ST.:B
19.84
12. 11
11.69
9..&1
9."
7.31

------------------------PACIFIC TESTl~G LA8CI'lA'rrCRIES

SCOEPA00015909



---------------........------........-PACIFIC rESTII\IG~A80RATORIES·

a.IENT SAIlPI.£.
SIE\JE •
l.,.i...
314 in.
31li",

14
«S...•1.
III
ta
I3S
1&1

11411271
HYIIIQE1D

HYDIDETEI
IMIIlIJETER
HYDIOETER
H'tDID€TER
HYDIIJ£TER
HYDDETEI
IM)JI)ETER

HVDfOlE1ER

N-larJ.\
IESH IllimMlil)

1.' in
314. in.
3/8 in
4751...
2J68
·2111
2.e
IJJ

•2511.
7S
:g

~.13

~.,

26.22
1:5.21
8.9J
~42

:5.26
4.S7
1.J.l

~ IF !MllE
PASSINI..,.1.i.

1".
1........
1"•
1 .
1 .
99.91
99.14
99.15
96.:IS
~78

81.36
71.,99
62.13
42,41
a ...
17.:25
.4.99
12.82
lZ.4J
8.68

SCOEPA00015910



rage'r-

11l£N1" SlIIU.•
SIN •
1.' 1ft.
3/~ iJ\i
Jl8ift.

14
t:5
18.,.•1.
121
IJ'5
161

'l~
tell
R7I

H'tDIDETER
HYDIII£TB
HYDIDETER
H\'iliii£1EM
lMlID£TER
HYDRO£TER
HYDIDETER
HYDIU£TER
IfYDRlI£TER

....1liD-4
EIt l.iCl"Oftl}

1.' ill
3/4 1ft.
318 in
~~..
2361
~

2e.
133

=as
I"1.5
53

'72.73
2.13
JL11
16.73
9.6.'5
Soil
5.49
.. 71
1~,"

S IF SIRE
PEINB

1...

1"..1".
1 .
1 .
1 .
1 .
1 .
99.5.1
9L66
6L9l
23.63
1&. ...
12._
15.69
11.34
7.1.5
4.91
4.91
3.97
3.71
3021
3.21

"--------------------------- PACIFIC TES:rINQ LA'SORATORIES

SCOEPA00015911



-------------------------------P..CIFIC TESTIlliG LABORATORIES

.....,...

\.:.-

Q.lEN1' SIIlLE •
SIEVE I
1.,' in.
3I4i...
318 in.

M
IS
II
II'

'1'•m
161

11411271
HYDlIJIliER
IMIIOETEI
IMllD£TEI
HYDIO£TER
HYIIIOETER
IfYDIO£J9
HYDlIJ£TD
HYDiD£TER
HYDIUETEI

~lfiDo-7

I£9t <.ic:ronsl
1.' ift
3/4 in.
3/8 in
4~.
2361..
2e-

833

•2:51
116
-r.5
~

73.16
SI.9'
Jl.16
16.~

9.61
6.64
Son
4.73
1.41

.. IF SAIIU
PASSINB

1...

1".1".
1 .
1 .

1".1".1".
99.71
9J.JI
34",34
1~13

1~13

12.12
11.62
lLJ6
9.29
7.51
5.72
4.47
5.18
4.82
3.14

~""If' I ~ •

;604... 1

SCOEPA00015912



-------------------------p~~IFIC 'l:ESlING L"80Fl.TQ~IES

(
.

"

'., .

''\.._ ....;....

a.l00 SIA.E.•
SIEVE •
1.1 in.
314il'lo
3/8i""..

«5
II
III
III
Et
t.J5
161

11q
1211
1m

tMlIDlETER
HYDfIIETO
IMlIIKTER
tft'DlDlEIEI
HVDIO£TER
ItYDROETCR
.HYllfDETER
HYfIDETER.
h'YDIUETER

IH6IHl
EiH (.ieJ'OM)

1.1 ilt
3/4 ifto
318 ift
4751..
2J6I
a.
.a.

8JJ

•2:lI

1"
"IS
SJ

62.,,12

".~
26.-\S
1•• 81
8.7'9
6.26
5..19
4.:52
1.33

S IF SAfIllE
PASSIII8

1••1",_
r...
99.91
99.91
99.84
99.83
99.13
91.912
96.25
86054
71.7!J
71.76
&4. 74
61.12
56.2.
47.17
37•.88
~.51

2.l.93
21.M
19.29
1":22

SCOEPA00015913



........-----------------------P...CIFIC. TESTING " ...BcgA,~OR'es

(

!
'\..:.."

a.lENT SlIA.E •
SIEW: •
1.1 in.
31~ in.
318i""

t4
t5
18
III
•11
121
U5
1M
11~

12tI.
1271

IMlIUEIER
IffDIIJ£TBt
HYUIOiEiER
H'tDIQ£t'ER,
H'fDfDETER'
1fYDIIOETER'
IMllU£TER
IM)IIJ£TD

HYIHUE1D

If-lQH6
IESH (ilicroM)

1.'ift
31+ in.
3/8 in
'731
~

2J6e
c...
8J3,.
251
116
75
53

511.14
43.12
2L,S9
15011
8.89
6.27
5.11
,.52
1.33

S (F !MllE'
PA6SIM6I".

1 .
1 .
1 .
1 .
1 .
1 .

1"•
99.91
99.73
99.9
!7.SI
1LJ6
69."1
7L83
58.51
41.1.1
2L~

22.:51
19.19
17.66
16.63
11.29

SCOEPA00015914



--------------------------,PACIFIC TESTING t,...ecAA ...OA,£S

( .
\ '
••••• •-.~.1

l1JBfT SAfIlt:£I
SIM •
1.,8 in.
3/~ in.
3/8 in.

M
a:s
II
III
.11

•U5
iii
11~

1211
1271

HYIlRlJETER
HYDU£i8I
IMIfOETER
HYDfOlETEt
HYIllD£TER
HYIlfDImR
ItYDID£TER
HYDlO£1U
HYDIIJETU'

'H~
MESH l.il:J'OM)

1.8 in
31~ in.
3/8 ift

407'51
~

2J6I
2e.
~

&U
511
251
116
7S
~

5I.~

43068
26.7J
1~.46

' •.18
6.56
5..16
~.56

1• .18

~ IF SAliIll£
PASSUIl

III".I".
1••
1....

1".1".
1 .
1 .
99096
99..92
99.82
99.1'
94.54
79.29
n.S7
62.57
~78

31.19
21.99
16.99
14.59
12.99
6.61

SCOEPA00015915



/

;:...~ .. zz.

,
'\.:;,.,

QJEIfT SAIll£ •
SIEVE •
1.8 ino
31. in.
3I8ia...

«5
II.1.
III

•
US
1&1,..-1271

HYDIUmR
HYDIDETER
HYViiAIER
HVDIDIETER
HVDIDIETER
.HYDfDIETEJl
IMlIUIEIER
H'tDIO£Tef
Iffl)fOi£I ER

IH6+1
IESH (.itTOftS)

1.,8 in,
.11.1""
318 in,
47S1
~

23612e.
833
:.
2:!1
11&
1S
:53

64.18
45.38
26.1.
14."
8.46
6.17
5.,13
4.,6Z
1.~

S tfSlllU
PASSINli'

87.11
n.89
11.M
66044
65.5
63..89
~:iI

63.51
61.13
99.13
5041
53.,~

52.47
51."
51.Jg
51.39
fjl •.Jfl
51.48
44.47
38.74
D.'7
13.83
1.21

---------------------------.... PACIFIC TeSTING L.ABOI:l"'TOI:lIES
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~
-P-J\-C-IF-.-C-Y-·E-STING LA:-'B-O""':R=-A:"::Y=O:-::R=-=.=E:-=-S-

•
Report No. A LI~~3gf '-. _page J 3.

Trlnsmlttal No.
D... of Test -=-~.--==-=-= _
Specification 8604-u.~3,-,,5__~

$lEVI: ~~AL"SIS I HVPROMETER Af,lAlY$IS I
SIZE OF OPENING IN INCHF"C NI' MR£A OF ME!l:H PER INCH. 'C I I:IAAIN <:;17F" IN MM I

0 0" ~~ ~
.. "" "... ...."'"

~
on

8. i ~ 8• a.~8~ ~s ~ • s i:l ~ 0 :s 0 ~ ~
0 0 0 c 00 C! C!.. 'It '" N cot ... .. 'It • ... N on ID .~ ....

·0100 --I---. -- r---- 1--

-
-

90 l~

t..--

r--. '-
10 19

~

......
70 -. ]0 ..,.

~ xx ,
00
IIJiii

~4o ~J 60
-- - -' )-> CDII

IIa: I&JIII 50 50 '"Z a:
ii: ..

0
~ \:JZ

t-III 40 0 Z0
I&J« ur a:
III

30 1.0 Go

,
"- - -

20 0
~~

_. --I,-
{'"I. ..

10
t7 , , 0

l'-- _. ._.,--,
i'ii-rr; "- - '.

0 I I I I I I II 100.s 8 0 0 0
~

0 0 0 • .. on 'It '" '" .. II ..."! ~ "! "i .,;;,..
~8. ~

'COl' N .. 'ID l!: •8.
... N ..• .. on 1'1 N .. C! C! ~ a. ~
0 0 sN .. a. a. a.GRAIN SIZE IN MILLIMETERS -CORPS OF ENGINEERS UNIFORM SOILCLASSIF:ICATION

I eoa.-.. I Fine I COB!.e Medium I fine
COBBLES I GRAVEL I SAND

FINES

--,
SAMPLE NO. DEPTH ELEVATION MATEFlIAl DESCRIPTION !-L PI PROJI:CT DMle.liLa(1d~MO"re__.~--'---'--'

.. - ..----- -~. _.... ~ -~. -,.- ---.-~ ..,....-- -..__ .. _--
-oo ----- --- -- ._--'-- .. _.-

~,~ $.-L .__._--
--_._~ _._---. , ____ .'_ c_ •• ~ _'TT" _....--~ No.....ll83l::-_034 __

--~=---

.~._-- --_ .._- ------ ._,- .- ~ --- - -- -~--~ ..

---.-.- ---_. - ---, --._--- - ..._.. .;,.. ... _._------ ..

----- f----- oo 1'--'-- -- ---~ -- -- ._--_._.__._--'--. ,_ ..

J
~!?tl8d:--- 3/16/87 I, C01ocked: IDBI.o'R~1

9-1- 75 RlIY. J

SCOEPA00015917



r··~-. . ,~

--r~!
-P-~-C~IF-I-C-'-T~E~~L'-A-B-O-R-A-l-)O--'R~I-,E-S-----

- ..

--",
..

Report No.~ __ "fl~ 3J~61 _Pagf} __.3'1.
Transmittal No,__..._
Date of Test _~.... . .._ .
Specification 80Q4:.7l~_ .

I .SIEVE ANJtl.LYSIS 1 HyoaoMETER ANALYSIS
r SIZE OF OPENING IN ."'rul'"C I lSI'" MESH PO:-.. 'Nr.... I:J _5. nil ..., ... 00'70:- ,'" .....

• 0
g~ 88 " '"

-..
~~8~l ~!. 8. ~

...
~ $ if " .. ~ -0 10 0 0

~
a :ll a 0 ~ ~ ~ g

10 " '" N N ... " • ... .. N " .. • ... N" '0100 ,..."-
~ '- -- _.,. - ..~

I .. , ..
----

~. . ~- _.
--1- -

--- 10eo
~- -_. - ...... ---- _. - - -

"----c ~, _. ,1- _..
--_.

1\'1 '
...~ . -

10, . ;'0
"-- ,. ._.- '---' --
f----,--, -- I _.. ...- -- .
"-- --

70 10
l- f..- - i- I-

:r:l uU WW
~J 60 0- >> >-' III

III
'~".~ .. ... - IIIIl: 1-- . iiiiii 10 ,50 1/1

Z .. - .. ae
~

.
c(-- 0l-

I 0Z --- t-III 40 60 ZU f..- f----- .- . r .... _- --- wae 1--1-- --' -, --- -- -.. ... - 0r -- I- - _. - ... . - -I .- .. Il:
~~n.'____,;;._ .. -··l --- - . , .. tJ10 10

c,

-~~~
--. . .. ;

--_•.- -- f-------.- -- . :.-
.~.- 1- ~~---_.~- -- .. ... -- --,. --.

20 "- 0.... -- f,,- 1--,
- ._--- - ..... I- - 1--,.

.........
-- -,

10
~ 0

-
-

0
, rr 100g g 0 o. 0

~
a 0 a • 10 III • "" N ... ~ II! "1 ~ "! "i ~ • ~s. ~

til N ... 8 §. III

~ '" N .... 10 .. M N ...
~ ~ ~ ~ ~

0 0 8.1\1 ..
~ ~ ~GRAIH51ZE IN MILLIMI;TERS ~ C9~~QF E"!GINEERS UNIFORM.SOIL CLASSIFICA:rION

Coar.. I Fi~ COB". Medium I fine I
COBBLES

GRAVEL SAND ·1 FINES

SAM"l..e NO. OEPTH ELEVATION MATERIAL DESCRIPTION LL PI PRciiECT DAmPR And Moore- '--- - --

11831-:039.'5-4.1 No.

I !PloJtlldc 3/16/81 TChec.l<ed: lOateo' ReP.Ot!1

SCOEPA00015918



r
'.

.cJ,
-p-..~-C-IF-.,....,C,-·~T-E..".STiNG LA----PO-.-=-R:-A-TO"""'"'"=R-I"--F.""'S~..

-.
)

Report No.-,~R- 3@ - PRgr> J:;
Transmitlal No. __..... .....
Oa.e of T.st ---..r;:;-r-.-----

Specification_~Dg_q-71.;!5_·_",_._

T SIEVE ANALYSIS r HYDROMETER ANAl.ysiS
I §l'ZE nF OPENINn IN INC~E§ """iiMBE'A OF INCH.U',S. I t:iAAlN~"17" IN ......

0 0 ....
~

... .. '" ..
Ci8g~8

... .~ "'1'1'

~ 8..
~. ~~ ~, • ~

~
~ ~' .. 2 I ~ '0 0 0 0 '00 ~ C! C! 0, 0.,... .. ... '" ... ... ... .- lD ... ... <II .. 'M ....

'0100
1,,----. .. fc--_. I-- ... .. - _.~~- .. --_ . .. ... .. ._-

-- .- .- - , .- ~-~~ ._- - "-',_. .. 1--. '"'-,
- .• ~_.. ~ _. ._- 1-. _. ._- _.. -.. .-

- .- - - .._- - -_.._. .. ,-
90 10

.. - ". .. .. .-
-- -"',", I-~'-~ - ..

.-- , -- 1---._._- .... ._~ -_._--
80 20

I- .. ,.,~ .. _. .. . .- .
- . .. - ··1- 0

.- - ,
Jo70 r-.. .. l I-

~ '"
- xx 0

" ....
~iii ,.

0~ 60 .. .. >> •• II:
II: 'W
iii $0 so III
Z , 'II:

ii: c(
,0

I- 0
Z 'I-'III .0 0 Ze .,

..- ..- f---'

"
.- -, .. . iii

II: '.'--- - .. fJ
III

II:lL'
..~ f--- '~

30 10---I--

"._- to- . .,
1---

20, , 0
I" ·I~ - ..~~ c;

"- I--- ,'0

,"f-
,.0 ....... 0.. ,. ... ---

i--- -, ........... - - .. -.:r0 I, I I 1.1 100

8 8 0 0'0 ~ 0 0 a at III ... .- ... .... ... III ~ III ~ ~ f'! .,. III
~'~ ~ '" N ... .. s ...

~ '" .... ....
III ...... ... '" ...

~ 0. 0. 0. 8. ~
0 0 0.. .. 0. 0. 0. 0.

ORAINSIZE IN MILLIMETER~ CORPS OF E;NO!NEERS. UIIIIFORM SOIL CLASSIFICATION

I I;:oa,. f Fin. I Coars. f Medium I Fin.
COBBLES I GRAVEL SAND

FINES

SAMPLE NO. OEPTH ELEVATION MATERIAL OESCRIPTION ~L
pCI PROJECT .DI;I,IDe.6....llIld .Moore

IItv "'" -: ~
"- ----- _.-~_. __.. - - _ ••• n .., ...__ ....-

'i'----'~ -- --_._--_._- ---

No. 1183,L--:03q_c_ -----------'--"'- -

'--- ... - --'-----..;;.. ';',-,,';' .

.. .. .. ._..

._",_...

T
Plon.d:

.-_.~ ]/16/81 1Chtlldc.d: fO.~ofR~j)OVt!

,9-2·75 R..... '.

SCOEPA00015919
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,f""~'\, .

'""'- -'

~.-'-',

-,

~
~~-I\-C-IF-.-C---Y-E..;:IISTING LA-.B-O-R::-I\:-:T::-:O~.R--I-="-:C=S-

•

Report No. A__l-R--39/ ._- _PRgf" .].(,.

Tr.mrnittal No.~_~.... , ~

Date of Test
Specification 8[~~.,,1_~=3=-5_- _

SIEVE ANALVSIS
SIZE OF OPENINGI N INCH"C

o
.~

IN..", II.C

o
00
1GP4

I

~~ ~!.'~ ~
- Ic--

HYDROMETER ANALYSIS
AAAIN .... 2'" IN ""'M

~ CiUs ~ ~~ ~ .~
1--1'-· ---

I

--I-t---

-+---t--I- 1---
_.- I---

20

-I-I-+-~I---_,f-H-f-t-t-t--lt--t----t

-- -
'-

-- I~---t

10 o
-_ ....---;

FINE:S

~ '. I § § '". " ... ~

1--

SANDI
Fine I CoafillMedlum I Fine 'I

I 1.1 I

2 • WI Ill" "'... P4 ~ "! "I ~ "! "! P4 3. ~~. ~ ~ ~

GlRAIH SIZE IN MILLIMETERS - CORPS QF E....GlINEERS UNIFO~MSOILCLIIl$SIFICAT'-ON

I
GRAVEL

o

!
COBBLES

---~_ ..

LlElEV...T10NSAMPLE NO. OEPt-H MATERIAL DEscFitPTIQN PI PROJECT DWIIU-AndJ1Qore1----... - --f---.----+-. . ---- ..-J---- --·-----'-'----+_---+--~i----1------=-_-=. ,-----_
I~. l-.-J~. __. No.iiB3b034._..
I-------t----t---~_+------~----~----+__--_+--_f·-.-·- I-----------~--- ------
I-------t----,,-----_+--~-·------------_,_f~--+_--+--·-__;I----------------_.-----..

I--------+---+------c-'.......--------------+~-_,fl__-_,f---~ 1----------.-----. - .-.

No_ l25

t;'_'h~lICnedk-~....,:~~ 3/16/81 IIe. "" (Oete of Re.-tI

SCOEPA00015920



........_'"

~r ;'

PACIFIC TESTRNitiABORATORIF.S

SI.EVE ANAL YS!S
I NtlMAFR OF. M£SH P£A INCH, 1..1,5

,- .-.I--+---I-~--+H--+-ll-"

~ i:!'~8~ g~ &~. ~ ~Q

I~ "-+.c~-~I

HYDROMETERANAlY-SIS
,r-RAIN' 512£ 'IN MM. I

I

o 00. ..........o
... ID~

1--, - --

SIZE OF CPENING N INCHEs
I
I

FINES

..·.....-cf-+-+--+I++-IH - 1'--1"-.

.""

IT I"

T ~~ I
Fine I Coene Medium I Fine I

GRAVEL.

I COR'II!

- 1-·· '1--" -.. - ---1-- ..
~+------c1I---,,1--1- _.- --. --·.. ~-t--f-'-l==.'~:' .t.,.--+--f-+-

-+-- ....,.-t.-cll..,.----r .1 Ir-- .T
~ 1ft ., fit N ... ~ ~ ~ lIf. ': ~ ~~. -~q ~ a ~

GRAIN SIZE IN MlLlJ.METERS ~ CORPS OF £.NQlNEE,RS UNIFORM sou; <;LASSIFICA'T'ION

COBBL.ES

PROjECT1f'1SAMPLE NO. DEP~TH ELEVATION MATERIAL DESCRIPTION II __.. 12ameL.CU1d_Mo0~e_..~__-_
1-l..QJ,--,-).,-__- i.~ ~_,-._._',-_"'t-----t---~ ..--__~----- . c_c... ~.: =~~'.I---_.,~1 ---lN..,o......l..-..oIl...l..uB31.::034_ .. ,__.c_c

--------i------c-----,~_~~ _ --_..__ .. -- I-----------,~,~-----.~~-~~-._.

1--------,1-----------+-_-- .-------------~~.r---------.- -----, --~- I--------------,'~-~----

I Plolleo:
~----I

CI>oo:ked:

No. U~ ~2·75 Rev. 1

SCOEPA00015921



~
-p-j\-C-IF-.-C-T--E-STING I.'-A-OO-'-R.-AT-O-R-I-II"-.s~. '"

Report No._~ ,~R- 39{'" ~PJtg~.;I6- , .. .

l:ransmittal No.__
Date of Test , ._ ,
Speclficltion~82.Q~_-7!J~L_,, __

T
,I

HYO",OMETER "NAlysis
nD ......... 7 .........

I
I

0 .... to..,
0000"'..

o
00...00....o 0

N '"
•..o..'* .1 ...........

SIEVE ANAL'VSIS
I 'Ni'iMAFA nF UFltM PFA INra lilt
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June S, 1979

9/; J,,(, (f'o./ f «-: I..:.. '

Le, r,./ /i~(7unll

L1eu~enant Commander S. E. 2u~gess

Captain of thG Port
Unitee States coast Guard
6767 North Saein Avenue
Portland, Oregon 97217

RECE'IVEU

JUN 071979
WAOOR, ne

~car Lieutenant Commander BurgeSS:

'~e are a~torneys for Wacker S11tronic Corporation.
We have been asked to respond to your lette~ ot Hay 24, 1979 0

rQg~rdin9 a reported oil spill on our client's prcpcrty CD
,\\I.ay 18" 1979.

A sUbsequent investigation by our olient 1ndicatel
that a portion of 1ts property was previously owned by a pre~

aecesser to ~lorthwest Natural Gas company. There were ta~

ponds on the property to rece1ve the residue from the p~operty

owner's nearby gal plant. Surface water flowing off the h111
aide into the river car~ied substantial amounts of the ta~ into
the ~iver whore it sank. . ~his ~terial haa a s~eeifie density
bet~een 1.2 to 1.3.

We understand that the Cnited States Coast Guard
investigated this situation approx~tely 20 years aqo.

It appears that there was not a disoharge of oil from
our client's property en Ma.y 18, 19790 The material which -\
appeared en the surface of the waeeJ: was part of t.he t.ar which;
was already in the river and was disturbed by our client's ~
excavat1nq operations. -

\

Very truly yours,

(.

ee Dr. tans Berma.nn
Mr. Reiner Koscborreek

BARVEY c. BARAAGAR

/

SCOEPA00015938



STAtE. OF OREGOl'f

])EPARTKENT OF tw/IRONKENTAL QUALITY

) DEQ so.. ECSR-NWR-89'-13
r
) ORDER ON CONSENT
)
)
)
)
}
)
)
)
)
)

Respondents.

In the Matter of:

Esao Corporation;
Gould, Inc.;
NL Industries, Inc.i
Northwest Naturlil Gas Company;
Pacific Northem Oil Company;.
Pennwalt Corporation;
Rhone-Poulenc AG Company; and
Schnitzer Investment COqJ.,

1 Pursuant to ORS 466.570(4). the Directer, Oregon Departrnent; of

2 Environmental Quality (DEQ). issues this Order on Conserit; ("ConseHt Order'")

3 to ESCO GO'l:"por.ation; Gould, Inc.; N'L Indu:s'trie's, Inc.; Northwest Natural

4 'Gas Company; ·Pacific Nortbern Oil Company; Pennwalt Gorporation; Rhone-

5 PouLenc AG Company; and S'chni.tzer Investment Gorp. (collectively,

6 Respendents). This Consent. O,rder eonca.Lns the f'.o11owing provisions:

'7
8
9

10
11
12'
13
14
15
16
17
18
19
20
21
22
2.3
2'4
25
26
27

1.
2.
3.
4 ..
5.

6.
7.

PuQose .......•..•....•............•.....•.........
S:tipulations .
Fipdings of Fact .....•.............................
Conclusions of Law and Determinations .
Wo,rk to be Performed................•.•.•.........
A. Scope of Work .
B. Reports '" ,
C. J'lonthly Status Reports '" ....•.•..•.......
Public Participation...•................•.........
General Provisions ...,....................•........
A. Respondents' Access .
B. DEQ Access and Oversight .....•...............
C. Project Goordinato,rs .•.......................
D. Notice and Samples •...............•...........
:e. Quality Assurance ..•.•........................
F'. Records .....•............... " ..
G. Other Applicable Laws .
H. Reimbursement of DEQ OVersight Costs .
I . Force Kaj eure .
J . DEQ Approvals .•.......... '..........•.........

Page
2
2
J
5
5
5
5
6
6
6
6
7
8
8
9
9

10
10
11
12
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.1
2
3
4
5
6
7
8
9

10
11

8.
9.

K. Stipulated Penalties... . . . . . . . . . . • . .. •.. • . . . ... 14
L. Enforcement of Conse.nt Order and

Rese:rvation of Rights , . . . . . . . . . . . . . . 15
K. Disclaimer of LiabiH.ty '" . . . . . . 16
N. Other Claims................ . . . . . • . . . . . • . . . . . . . 16
O. Non-Admission.. .. . ... . . . . . . . . . . . . ...• . . . . . . .. 17
P. Par·tiesBound. . . . . . . • . • . . . . . . . • . . • • . . . . . . .. ... 17
Q. Modification. ',' . . •. ...... .. . .. ... .. . ...•. . .. . . . . • 17
NQtice and Certification of Completion. " . . . • . . . . . . 17
Signatures ...............•.. " .. . . . . . . . . . . • . . . . . . . . . .. ].8

12 1. Pur:pose.

13 The mU.tual objective of DEQand Resp()rtdeRt~ is' to implement the Scope

14 of Work ("S('}W,I1), a,ttached to and inc,or-porated by reference into tohis Consent

15 Onder , as Attachment A. This investigation, outliRed in the SOW is necess'ary

16 toevaluatethe hydl'ogeo10gica1 conditions in the Doane Lake Study Area

17 ("SbudyArea") and the interrelationships be-tween remediation, if aRy, of

1.8 groundwater at the Gould, tnc. Superfund site and hydrogeological conditions

19 underlying Respondents' sites in the Study Area.

20

21

23

2. Stipulations.

Respondents and DEQ consent and agree.:

(A) To Lssnance of this Consent Order;

(B) To perform and comply with all pr0visiohl';> of this Consent

24 Order;

25 (C) To no.t; challenge DEQ's jurisdictiont0 issue and enforce, this

26 Consent Order;

27' (D) To wa,ive any right Respondents might have to seek judicial or

28 adnlinist:tative review of this Consent Order prior to commencement of act.ion

29 by DEQ to enforce any of the provisions hereof.

30 (E) That this Gonsent O'l'der shall not. be admissihle in any

31 administrative or judicial action except an action to enforce any of its

P~ge 2 . ORDER ON CONSENT (DEQ NO.EGSR-NWR-89-13) SlTE\SM2569
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25

26

tems.
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t Northwest Nat\1ral Gas Company owns and operated a site at

2 7900 N. W. St. Helens Road, POl:tland, Or~gon.

3 Pacific Northern on Company operates a site a't 7900 N. W.,

4 St. Helens Road, Portland, Oregon.

5 Pennwalt Corpo,rati.oR owns and operates a sl.te az 6400 N. W. Front

6 Avenue, Portla1'!d, Ore'gon.

7 Rhcne-Poul.enc AG Company owns arid operates a si,te a.t6200 N. W.

8 S't. Helens Road, Portland, Oregon.

9 Schnitzer Investment Corpo.ration owns and operated a site at 6:501

10 N. W. front Avenue, Portland, Or-egon.,

11 Attachment B, attached to and Lnco rpo r.aned by lreference into this

12 Consent Order, is a site diagram indicating the relative location of the

13 sites of each of the Respondents..

14 G. The DEQ finds that there has been a release or a thlreatof release

15 into the environment of hazardous sub.st.ances at the Study Area.

16 D. In additioR to the parties who are signii'tories to this Agreement,

17 DEQ has notified the following entities t'hat they may be liable parties

18 pursual'lt to ORS 466.567 fOlr conduct of activities addressed in this Order on

19 Consent:

20 Wacker -Siltronio Co-rpc-ratLon
21 Liquid Ailr Corporation
22 Koppe-rs Industries, Inc.

23 These entities have dec.Li.ned or have not responded to requests by DEQ

2,4 that they participate in this Order on Gonsen,t. DEQ reserves all legal

25 rights and re!Jledies with res~ect to these nensettling entities and this

26 Order on Consent shall Rot relieve any of them from any liability they may

27 have under applicable state, f.eder.al, or common law.

Page. 4: . ORDER ON CONSENT (DEQ NO. ECSR-NWR-89-13) SITE\SM2569
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4. Conclusions of Law and Determina,tions.

Based on the above Findtngs of Fact DEQ determines, w1thoutadmission

of any such detertni1'lations by ResJpondents and witho\:1t waive,r of Re.spondencs '

rights to challenge such finci!ing of fac,t or detertninatdons in any

proceedings o,ther than one brought by DE(Q to enforce tHe p.rovt.si'oas of this

ConS'~nt O:rderthat:

A. Each Respondent is a "person" un.der ORS 466.540(13).

B, Each Respondent's property is a "sH~e If under 0Aif{ 340,-122-,0210 "

C, The presence of hazandous subs trance's' in the ground water in the

Doane Lake Area, constitutes a "release" or threat of "release" Lnt;o the

eRvironment utlder ORS 466.540(14).

D. The activities required by this Consent Order are necessary to

pr'otect pUblic health, safety, welfare and the environment.

Based on the above Stipulatiens, Findings of Fact, and Conclusions of

Law and Determinations, Df]Q ORDERS:

5. Work to be Performed.

A. Scope of Work.

Within 60 days of issuance Qf this Cotlsent Orde~, Respondents

shall submit for DEQ review and conmient, a Work Pla,nto implement the Scope

o-f Wo,rk (SOW), Attachment A. Respondents shall commence implementation of

the Work Plan within 30 days of approval of the Work Plan by DEQ.

B. Reports.

Respondents shall submit reports that documerit; all activities

comp;Leted under the Work Plan and shall be subnd t t ed in aec ozdance with the

schedl:lle in the Work FlaB..

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

2'2

23'

2'4

25

26 III
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1

2

B'. DEQ Access and Oversight.

(1) Upon r.easona!ble prior notice and during normal business hours

premise's, shall abide by all reasonable anc:l cust<;>mary safety proc.edures and

protocols establ Lsbed by the Respondent anc:l shall use their best efforts to

22 avoid disx1.:lption of a Respondent's normal business or p.roduc t Lon activities.

23 III

24. III

25 III

26 III
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1 c. ProJect Coordinators. All reports, and other

2 communications required under or re,lating t~ this Consent Order' shall De

3
4
5
6
7
8
9

10
11
12
13
14
15
16

directed to:

DEQ
Project Coordinator:

Sandra Anderson
Enviromnental C1ean"!p

Division
De;partment of ,Environmental

Quality
811 Southwest Sixth Avenue
Port1a,nd, Oregon 972(,)4
(503) 229-6744
FAX.: (503) 229 - 612~

Respondents' S,tee:ring
Committee Chairperson:

Claudia K.. Powe,rs
Lindsay", Hart., Neil

and 'Weigle'r
Suite 1800
22'2 S. W. Columbia
Portland, Q.regon 97201-6\618
(5'03) 226-119l
FAX: (503) 226-0079

17

18

D. Notice and Samples.

Respondents shall make eve,ry reasonable attempt to notify IDEQ of any

19 excavation, drilling, or sampling to be conducted under this Consent Order at

20 least five (5) working days p,rior to such activity but in no event less than

21 twenty-four (24) hours prior to such activity unless othe,rwise agreed or in an

22 emergency situatien. Up01'\ DEQ's oral request, confirmed in writing as soon as

23 practicable, Re'spondents shall p,rovide IDEQ with a split or duplicate of any

24 sample taken pursuant to this Cons,ent Order. In the event DEQ condue t;s any

25 sampling Or analysis inconnec,tioR with this Consent Order, DEQ shall no t i.fy

2,6 Respondents of any excavation, drilling, or sa.mpling at least five (5) working

27 days prior to such activity but in no event less than twenty-four (.24) hou.r.s

2'8 prio.r to such activi ty . Upon Respondents' oral reques:t:, DEQ shall provide

29 Respondents with a split or duplicate of any samples t.aken in connection with

30 this C;'onsent Order and promptly shall p·rovide Re.spendant.s with copies o.f all

31 ana1,ytical data for- such samples.

32' III
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

2.3

24

25

26

E. Quality Assurance.

Respondents' shall conducts all s'ampling., sample tr-ansports. and

sample analysis in accordance with the Quality As'Su:rance/Quality COntrol

( IQAjQG") p,rovisions submitted to DEQ puusuarrt to theWo,rk Plan. Re-spondencs

shall ensure that each laboratory used by Respondents for analysis pe:rferms

such analyses ia accordance with such pravis,iqns, In t.he event DEQ conducts any

sampling or analysis in connec,tion.with this Cons'ent Order, DEQ shall conduct;

such sampling, sample transport, and .sampl,e analysis in accordance with Quality

As:s\:lrance/QualityCa.ntrolguidance established ana published by DEQ o tr the

United S'tates Envil:onmental protection Agency and shall p;rovide Responderst.s

with d:ecumentation demonstrating compliance with such guidance.

F. Reeords,

(1). Submission upon request.

In additil1l'fl to those reports and document.s specifically

required under this Consent Ordet' , Respendents shall' p,rovide to DEQ within ten

(10) days of DEQ's w,ritten request cop.Les of QA/QC memoranda and aU<:lits, data

which have under-gone QA/QC review·, final plans, reports, directions to

contractors I field Logs , labora,tory analytical J:eports, and any o nhe r

dceumenns that relate direl;'.tly to t.he work under this Consent Order except to

the extent. that any such atlher documents are subj ect to any attorney-client o.r

atto,rney wo,rk product privileges.

(2) Preservation.

Each Respondent: shall p,reserve all records and documents in the

possession o,r control of. Re:spondent or its respective employees, age'nts I or

contractors that relate directly toae.tiv;fties under this Consent Order for at

leas't five (5) yea:rs af'terthe last certification of cOlIlpletion un<:ier Seetiort 8
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DEQ.

af this Gansent Order. Except as exempted under subsection (1) of this Section

f and UpOFI DEQ's request, a Resportdent shall proVide copies of such records to

(3) Confidentiality.

AFlY Respondent may a.s's'er t; a claim 0,£ confid'entiali.ty regarqing

any documents, records or informatdon submitted to or c ompd Led by DEQ Ptlrsuant

to this C'enseTlt Orde,r. IDEQ shall treat docUIDents, recerdsand informatien for

which a c1aim of cenfidentiality has been made i.n accerdancewi th ORS 192.410

threugh 1912.505. Ifa Respondent; does not make a claim of confidenti~lity at

Oversight co~ts to be accrued shall include both direct and indirect

Direct casts include direct labor costs I site specific expenses I DEQcosts.

1

2

~

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

2'5

26 corrt.r.ae.t.or o,r legal eos t s , and any other cos't;s relatedte, DEQ oversight of this
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1 QrqM:'. The indirect cost rate shall be t.he ra,techarged by DEQ on fede.ral

2 agreements. That rate will vary as the rate cJharged on federal agreemerrcs

3 va,ries.

4 DEQ rese·rves the right to seek rE!imbursemel'lt of any costs incurred by the

5 state in connection with oversight activit~es reiated to this Consent Order

6, from any person(s) who may be lia.ble for such. costs under DRS 466.567 or other

7 applicable law. Nouhing contained herein shall be a Hnding or an admission

8 that Respondents are so liable.

9 1. Force Majeure.

10 (1) If any event occurs tha't. is beyond Respondents' reasonable

11 contrro.l, and that causes or might cause, in whole or in part, a delay or

12 deviation in performance of the requirements off this Consent Order,

13' Respondents shall promptly notify DEQ' s Proj er;:t Coordinator orally of the

14 cause of the delay or deviation and its anticipated duration, the measures

15 that have been or will be taken to prevent or minimize the delay o.r deviation,

16 and the timetable by which Resp9ndents peropose to can,y out such measuxes .

17 Re.spondencs shall confirm in writing this information wi thin five (5) wo.rking

18 days o.f the oral notification.

19 (2) If Respondents demonstrate to DEQ that the delay or deviation

20 has been or will be caused, ill whole or ill part, by c Lrcumscance s beyond the

21 control and despite the due diligence of Respondents, DEQ shall extend times

22 for perfomance of related activities under this Ccnsent; Q,rder as app rop-r La ee .

23 Circumstances or events beyond Respendenns ' contr-ol include but are not limited

24 teo acts of God, strikes or work stoppages, fire, expko s iron , riot, sabo.tage ,

25 war, or DEQ's inability to gain access to any property pursuant to section 7(A)

26 of this Consent Order. Ene r'ease d cost of performance, or changed busi.ne s.s or
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

2:5

26

economic cir~ums·tances, shall be presumed not to' be e Lreums t.ances beyond

Respondents' control.

J. DEQ Approvals.

(1) Where DEQ review and approval is required for any plan o-r

activi ty under the Work P'Lan under this Ci:onsent. Or-der, Respondents shall not

proceed with the plan or activi.ty 1.:1ntil DEQ w,ritten approval is received.

DEQ a,pprova1 shall not be unre'asona;bly withheld. DEQ shall make every good

faith attemp,t to respond to the pla,n Qr activi.ty s1:l:bmittal within thirty (:~O)

days of l'eceipt of the- submittal with eithetr anapprClval ordisappI'oval. If

limited resources or other agency priorities prevetlt DEQ from respondil1'~ within

thirt.y (30) days, DEQ shall notify Respondents. Such approval shall not be

required fo,1" activiti.es undertaken individually by a Respondent on its pro,perty:

and! not as implementation of the 'Work Plan \:1:nder this Consent Order. Any delay

in gr.ancLng or denyingapprova1 shall correspondingly extend the time for

completion by Respondents of tha,t activity and each successive related

activity.

(2) In the event of disagreement between Respondents and DEQ

regardiag review aRd approval of a plan or activity, or regarding

interpretation of data, Respondents and. DEJQ shall provi.de each other their

respective positions in writing regarding the disputed matter and shall make a

good faith effo.rt to reso1ve any disagreement Lnc Ludd.ng face- to-face meetings.

In the event DEQ and RespoI'ldent's c;:annot resolve the d'Ls'agre ementt by this

method, DEQ and Respondents may upon IDut\:1a I agreement s'e Lec t; a mutually

aecepcab Le ,qualified, and neu.traI fact-finder. A party that declines to agree

toa neutral fact- f.inder shall provide the o.the.r party a written statement 0·[

the reasons for declining to submit the disputed issue to a fac.t-finder. The
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the advis0,ry repo,rt shall be admissible in any action commenced by DEQ to

enfo,rce this Consent: Order o,r to a s s'ess penalties regarding tae disputed

matte-I: .

(5) Lnvoca.t Lon of this dispute resolution procedure shall extend

the time fo·r comp Le.t Lon by Respondents of the activity subject to dispute and

each succeSSive rela:ted activitry. Any final decision by DEQ ti'egarding a

disputed matt:.er shall be provided co Respondents in writing and shall be an

(4). Wi;thin thirty (30) days of the parties' submitt.als. or within

other such time period as agreed to by the partie's andtlle fact-finder, the

fact.-finde,r shall provide DEQ and Respondents a written advisory report

s:e.tHng forth the fact-finder'5 determination regarding the dispUte. DEQ

shall consider the advisory report in making a, final decision regarding the

DEQ's act. of declining submittal ofa disputed mat.ter t.o a neutral fac,t-finder

shall not be considered a fin.al agency action for purposes of judicial review.

The fees and expenses of the fac,t - finder Shall be borne equally by DEQand

Respondents ancl, DEQ's costs so' :Lncurred shall RO,t be subject to reimbu.rsement

as an oversight cost.

(3) Within. twenty (20) working days after selection of the fact

Under, D'EQ and Respondents shall j oin.,tly provide the fac t - finder art agreed

upon statement o.f the p.recisenature of the dispute and a. copy of the

procedures to be followed by the fact-ii-neer as set forth in this subsection.

Within the siame twenty (20) day period, DEQ and Respondents shall provide the

fact, finder (with copies to each other) tneilC respective positions regarding

the dispute and the rationale, information, and documents S\:tpporting such

positioa.

The advisory nepo.r t; shall not be binding on DEQ; provided,disputed matter.

1

2

3

4

5

6

7

8

9

10

11
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13

14

15

16

17

18

19

2'0

21

2'2

23

24

25

2,6
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failure to complete the work in accordance with the schedule in the approved

work plan; or

enforceable part of this COl'l:sent Order.

K. Sitipulat'ed Penalties.

Upon any unexcused violation by Res,'pondents of any provision of

this Consent Order, and upon Respondents' rec!eiptfrom, DEQ of w,ritten notice of

violation, Respondents shall, if the violation corrt tnues after ten (10) days

from receipt of such notice, pay tl1e stipulated pena.LtEes set forth in the

following schedule:

(1) Five! hundred dollars ($500.00) for the first week of

violation or delay and one thousand do l Lar's ($1,000.00) per day of vio:1ation

or de-Lay thelZ'eafter, for':

(a) failure to submit a revised final work p Lan in accordance

(c) failu~e to submit a revised final report in accordance

with the schedaJ.e in Attachment A of this €onsent Order;

(2) Five hundred dollars ('$500.00) for the first week of

vio,lation or delay and one thousand dollars ($1, 000.00) per day of violation

or delay thereafter, for:

(a) failure t() submi t a d·raftWork Plan in accordance with the

Schedule in Attachmen,t A of this Consent Order;

(b) failul;'e to conunence the work in: accordance with the

schedule in the approved Work Plan; or

(c) failure to submit draft report in accordance with the

schedule in the approveci: Work Plan.

with the schedule in Attachment A of this €onsent Order; (b)

srTE\SM2'5:6:9(DEQ NO. ECS:R-NWR-89-13)

III
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1 (3) A Respondent shaH pay the sum o,f two thousand five

2 hundred dolla:r-s ($2,,500.00) fo,r failur:e to provideacl;e,s:s to its pnoper'cy

3 pursuant to SectiQ1'l 7.B.

4 (4) Notwithstanding Subsections (1) and (2) of this SectdOrr

5 7 (K), stipulated penalties for. violations of these subsections. if any, shall

6 not be payable untoil completiert of the wOl'k undesr this Ordet"; provided

7 however,. if Respondents complete all work in accordance with final danes of

8 completion in accordance with schedules set: O\:lt in the Work Plan as amended

9 from time to time. all penalties will be excused.

10 Respondents shall pay I within thirty (30) days of receipt of a

11 written notice of violation frem DEQ. the amount of such stipulated p.enaltJ by

12 check made payable to the State of Ore:gon.

13

14

L. Enforcement of Consent Order and Reservation of Rights.

(1) In addition to stipulated penalties p rov i ded under Section

15 7 .K .• DEQ reserves the right to seek injunctive relie·f or such other equitable

16 l:'e1ief other than adininistrative penalties' as may be necessary to enforce the

17 provisions of this Consent Order and/or to protect pub l.fc health, safety,

18 welfare ,and the environment. From the effective· date of this Consent Olrder,

19 for as long as the terms herein and any modifications thereto are complied

2'0 with, DEQ .agrees not to sue or take any administrative action against the

21 Respondents, or any of them, their a.gents, assigns, and sueces'socs fo-r the work

22 required under this Conseht Order. Nothing herein shall be deemed to grant: any

23 rights to persons or entities not a party to the Consent Orderc, and DEQ and

24 Respondents reserve all rights against such persons or entities;

25 (2) Respondents do not admit arty liability, violation of law, or

26 factual or legal finding, conclusion, or determination made by ))EQ under t.h i s
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1 Gonsent Order.

2 (3) Nothing in this Consent Order shall prevent Respondents from

3' exercising any rights of contribution orirJ.demrtifica,tion Respondents might

have against arty person regarding activities under: t:his Consent Order.

K. Disclaimer of Liabilig.

Notwithstanding any approvals which may be g,ranted by DEQ" the State

shall not be liable by virtue o·f this Consent: Order for any injuries or damage's

to persons or property resultiI'lg from any acts ,or omissions of the Re-spondentrs,

their officers, employees, agents, rec'ei"v:ers, trustees, succesaoz.s., assigns,

ecrrtr aet.ozs., subcontractors,or any other person acting on their behalf, :in

Respondents, nor any of them, shall be liable by virtue of this Consent: Order

EOI' any injuries or damages to persons or property resul ting from, any acts o.r

omiss fops of DEQ , its employees ,agents , contractors or subcontractors or any

other person acting in DEQ's behalf, in ca.rryin.g out arty activities pursuant to

this Consent Order. This disclaimer shall not abrogate any claims which the

parties might otherwise have under common law 0,17 s aatrute .

N. Other Claims.

Nothing in this Consent Order shall c'onstitute o.r be construed as a

r e Leas.e from arty claim, cause of action, or demand in la.w orequtty against any

person, firm, partnership, cQ,rporation,or o,the,r entity not a signatory to this

Gonsent Order for any liability it may have arising out of or in any way

relating to the gerie-r.atLon , treatment, s cerage , handling, transportation,

relea'seor disposal of any hazaz-dcus substance, hazardous waste, s'Olidwaste,

pol1u'tant, or contamination present on, at,. beneazh , near,or migrating from,

taken to" or taken from any site identified in Section 3. above.

4
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26

carrying out any activities pursuant to this Consent Order. Neither
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du:tatipI1. of this Consent Oreier to notify •.and provide a copy of this COngient

Order to any prospective succes sejr , purchase,r j Leis.s-ee or assignee of its

site.

Q. Modification.

DEQ and Respondents may modify this Consent Order by mutual

wr.i t,ten agreement.

8. Notice and Certification of Completion.

Upon completion of the work to be perfopned pursuant to Slection 5 of

this COIl'SeRt Order, Respondents shall submit to D>EQ a written ne.tLce of

completion and r equest; for certifi~ation o,f cpmpletion in accordance with

ORS466. 577( 10), which cert:tHca.tion sn,9.11 n~t be unreasonably w.ithheld.

This Cerrserrt Order shaH be deemed sati~fied and terminated upon such

certif.ication.

0. Non-Admission.

Responderrts do not admit a.ny of the. Find'ings of Fact, Conclusions

of taw and Determinations her'l~in, and reserve any and all :ti@hts and

defenses' which they may have, individually and jointly ,r,egal"ding liability

or responsibility in. any subsequent. p,roceedil1gs concerning the Doane Lake

Area or any other site.

P. Parties Bound.

This COnsent O,rder shall be binding on the parties, and t:hei1"

respect tve successors, agents, ami a'ssi~ns. No ctiange in or.mer-ship or

corporate or partnership status shall in any way alter a Re-spcndene ' s

ebligations un.der this Consent Order unle's's otherwise approved by DEQ and

the other Respondents in writing, which app rovs.h shall no.t; be unreasonably

1

2
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4

5

6
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withheld. Each Respondent shall a Lso be under an affirmative duty fort:he

Page 17 - ORDER ON CO,NSiENT (DiEQ NO. ECSR -NWR· 89-13)

SCOEPA00015955



9. SilPWt:ures.

STIPULATED, AGREED. and APPROVED for Lssuanee-:

Respondents

ESCO CORPORATION

By:
(Name)

(Title)

GOULD, INC.

By:
(Name)

(Title)

NL INnUSTRIES, lNC.

By:
(Name)

(Title)

NORTHWESl'NATURAL GAS COMPANY

(Name)

(Title)

Date:

Date:

Date:

Date:
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9. Signatures.

STIPULATED, AGRE'ED, and AP'PROVED for Ls suance ;

Respondents

By: Date:
(Name~'--I.-'V

YN5( d.e~r-PArt~ t>tru= ?(7)£~r5 ~r~
(Titie)

GOUlD, INC:::.

By:
(Name)

(Title)

NL INDUSTRIES, INC.

(Name)

(Title)

NORTHWEST ~TIm:AL GAS COHPMIT

By:
(Name)

(Title)

Date: _

Date:

Date:
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9. Signatures.

STIPl!JIATED, AGREED ,and APPROV'EDfor Ls suancet

. Respondents

ESCO CORPORATION

By:
(Name)

(Title)

GOULD, ING.

Date:

By:
(Name) I

yf~ (}eAJttlfl &ruNSe~
(Title) Cf- ScUf7ff?t

Date:

NL INDUSTRIES, INC.

By:
·(Name)

(Title)

NORTINEST NATURAL GAS COMPANY

By:
(Name)

(Title)

Date:

Date:
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9. Sigrtatures.

STIPULATED, AGR.EED, and APPROVED for issuance:

Respondents

ESCO CORPORtlTION

By::
(Name)

(Title)

60ULD. INC.

By:.
(Name)

(T.Ltle)

Nt lNDUS~IES. INC.

Dane ; "'--- _

Date:

By:

(Title) ~

Date:

NORTlIWEST NATURAL GAS COMPANY

By:
(Name)

(Ti.tle)

Date:
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9. Signatures..

STIPUlATED. AGREED. and APPROVED for Lssuance :

Respondent'S

ESCO CORPORATION

By:
(Name)

(Title)

GOULD, INC.

By:
(Name)

CTitie)

Nt. INDUSTRIES, INC.

By:
(Name)

(Title)

NORTHWEST NATt;JRAL GAS COMPANY

Date:

Date:

Date:

By:
(Name)

~ t.4e-a r=:'~/~

(Title)
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PACIFIC NORTHERN OIL COMPANY

By: lIlate: 1~"ly-e,
(Name.)

i1en. Cou,,$.tl
(Title.)

PENmlALTCORPORA.T10N

By:
(Name)

(Title)

RHONE-:POULENC AG COMPANY

By:
(Name)

(Title)

SCHNITZER INVESTMENT CORP.

By:
(Name)

(Title)

STIPULATED, AGREED; and so ORDERED:

State of Oregon
Department of Errvf r enmerrtraL Quality

By: ~~W~'--
Fred Hans.en
D,irector

Date:

Date:

Date:

Bate:

/

JA,N t 0 199Q
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. PACIFIC NOR'l;HERN OIL COMPANY

By:
{Name)

(Title)

PENNlJALT CORPORATION

By:

(Title)

(Name)

e/oaz r ,M~yc"----

RHONE- POULENC AG COMPANY

By: Date:
(Name)

(Title)

SCHNITZER INVESTMENT CORP.

By: Date:
(Name)

(Title)

STIPULATED, AGREED I and s'o ORDEREEl':

By:

S'tate of Oregon
Department of Ell.viro.nmental Quality

k~~~ Date:
JAM 101991

F:reed Hans.en
Direeto·r
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PACIFIC NORTHERN OIL COMPANY

By: Date:
(Name)

(Title)

PENNWALTCOiWORATION

:By: Date:
(Name)

(Title)

A. ..t:....
J RHONE-POULENC AG COMPANY

By: 12/18/89
(Name)

Vi:ce-President & General Mana§er~ Operations

(Title)

SCHNITZER INVESTMENT CORP.

By: Date:
(Name )

(Title)

STIPULATEb, AGREED, and so ORDERED:

JAN 10 1900
Date:

Fred :Hansen
Director

By:

State of Oregon
Department of Environmental Quality

~.~lMLJ\.-
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PACIFIC NORTHERN OILCOKPANY

By;
(Name)

(Title)

P·ENNWALTCORPORATION

By:
(Name)

(Title)

IUlONE-POl:JLENC AG COHiPANY

By:

(Title)

SCHNITZER INVESTMENT CORP,

Date:

Date:

Da.te:

By: Dat;e : /02- /3 - '8 ;

STIPULATED, AGREED, and so ORDERED:

St"ate of {)r-egon
Department of Envircmmental Quality

By: Date:
JA.1~ 1 0 1990

Fred Hansen
Director
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ATI'ACHMENT A
SCOPE OF WORK

HYDROGEOLOGIC INVESTIGATION
DOANE LAKE AREA

SCOPE OF WORK

The foHewin!g scope of work is designed to address hydrogeologic data gaps id'en,tified in
Genaghty & Maller. Inc.'s report entitled "Phase I Hydrogeological In'vestigation:
Assessment of .Existing Conditions", dated November I, 1989 (the Report); the Oregon
Department of Environmental Quality's (ODEQ's) comments in response to the Report as
set out in Ms. Sandra Anderson's November 9. 1989 leuer to the Doane Lake Industrial
Group and Geraghty & Miller; the U.S. Enviranmental Protection A'gency's (EPA's)
comments in response to the Report as set out in Mr. David Tetta's NovernberS, 1989 letter
to Ms. Sandra Anderson; GeragMy & Miller and the Doane Lake Industrial Group's
comments in response to ODEQand EPA as set out in Geraghty & Miller's November 17.
1989 and December I, 1989 letters to Ms. Sandra Anderson; and ODEQ's oral comments
presented during the course of meetings held to discuss the Report. The objectives of the
pl'oposed hydrogeclogical investigation in the Doane Lake Area are to determine
hydrotogic conditions in the vicinity of the Go~la Superfund site, determine the zone of
influence of potential remedial activities, and determine the impact that ground-watee
quality in the Doane Lake Area couldhave on potenrial Gould site remedies,

Work Plan 'Prepara tion

A detailed work plan describing the aerivlries outlined below under Fie'ld Activities and
Reporting Activities will be submitted to the Oregon Department of Environmental Quality
(ODEQ) for approval, within sixty (;0) days of issuance of the Order on Consent. The
work plan will be prepared in accordance with guidelines established in "Guidance for
Ccnducting Remedial Investigations and Feasibility Studies Under CERCLA", EPAI540/G~
87/004 (OSWER Directive 9355.3~OI). 1988, and OAR 340~122~080. The work plan will
include: a brief summary of conclusions from Geragh'ty & Miller's report of existing
conditions; a detailed accoun t of proposedinvestiga'tive activities to include drilling
methods, mQnitoring wei! construction details, well development, sampling procedures, and
pumping test procedures; a schedule for all pl'Q,posed activities and submitta.ls.and a
description of qualifications of personnel to be involved in the project. Appendices tothe
work pl'an win include a Sampling and Analysis Plan and Health and Safety Plain.

All sampling and analytical procedures will be esta,bnshed prior to initiating the
investigation in a sampling and analysis plan (SAP). The purpose of the SAP is to establlst,
routine; procedures for cellecting and analyzing data to ensure that data obtained during
the irrvesrigationare rellable. The SAP will be composed of a I'ield sampling plan (FSP)
and a quality assurance program pllan (QAPP), and will include a discussion of collection
methods, quality controt procedures, sample containers, chain-of-custody procedures,
analytical methods, and detection level goals. The SAP will be prepared in accordance
with the fOllowing guidance documents: " Data Quality Objectives fOr Remedial Response
Activities", EPA/54'O/G-87/004f (OSWER Directive 9355.0..7B), March, 1987; "Test Methods
for Evaluating Solid Waste". SW~846; "A Compendium of Superfund Field Operations
Methods", EPA/540/P~871001{OSWER Directive 9355.0-14}, December, 1987; and
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SCOPE OF WORK
HYDR,OGEOLO(Jl:C INVESTIGATION

DOANE LAKE AREA

"Guidetines and Specifications for Preparing Quality Assurance Program. Plans", QAMS-,
004/S0, 198'0.

A site specific health and safety plan will be prepared for review by all field personnel
prior toconductirrg any' on-site field work "Fhe phm will describe known hazards in the
area and recommend the level of protective clothing andequipmePl to be used by fie:ld
technicians. Equipment ana personal decontamination procedures will be described in the
health and safety plan as well. Local medical, fire and enforcement agency numbers and
addresses will be included for quick referral during anemergerrcy situation.

Field Activities

The following field activities will be performed in order to obtain. data whrk'h are
necessary to meet the objectives of the proposed investigation.

• Install eleven new monitoring wells in the Doane Lake Area. Three of the
new wells will' be installed down gradient from the Gould site near the
Willame,rte River and win be completed as shallow, intermediate and dleep
wells (W-19 S, land D). Another triple. completion well nest (W-IS 5, I and
D) will be installed up gradient of the Rh6ne-Poulenc property near NW St
Helens Road. FOlJr intermediate wells will be installed in the Doane Lake
Area. Two of the wells will serve as pumping wells and be located nea I'

m.onitoring we'llsites W-7 (GM,.1 Hand W-2 (GM-2 I). Of the remaining two
intermediate wells one (W-17 I) will be installed on the southwest side of the
American Steel preperty and the other (MW-3' l) will be installed near MW-3 S
on the Wacker property. One deep well (W-7 D) will be installed near W-7.
All of the.wells will be installed in compliance with O[)EQ's "Guidelines for
Mon.itoring Well Design, Installation, Testing, Decommissioning and Record
Keeping". Refer to Figure I for proposed well loca tions.

• Resurvey all new and existing monitoring well tops in the Doane Lake Area.
to tie the well network into a common datum.

• Collect water-level measurements from all of the monitoring wells and
surface water bodies in the Study Area on a monthly basis for six months.

Cofleet continuous ground-water level data in two of the wells in the south
Doane Lake Area by installing continuous water-level recorders. The
recorders will remain in place for one month.

Conduct slug tests in the newly installed welts, to integrate hydraulic data
from the new wells with the existing data base.

2
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SCOPE OF WORK
HYDROGEOLOGIC INVESTIGATION

DOANE LAKE AREA

Conduct two constant r:atepumping tests in newly installed intermediate
alluvial horizon well's. Ground-water samples will be coilecred from these
well's before, during and. after the pUDlpi,ng test to assess the water qual.ity,

e, Collect one round of ground-water samples from a select number of wel'ls in
the Study Area to be aaalyzed for full scale priority pollutants. The analyses
win target the 126 compoundsand 24 analytes included OR EPA's targee
compound list (TeL) and target analyte list (TAL). The TeL and TAL
inciude volatile and sernivolafile compounds, pes,ticides. PCB's, .metals,and
cyanide. All analyses win be conducted foHowing contract laboratory
prog,ram (eLP) procedures by a government approved CLP laboratory. Refer
to Tables land 2 fOf a Iisting.ef" the chemical cnnsrituents to be tested for, as
well as eLP contracted detection limits. Sulfate will also be. analyzed for
following EPA approved method 9038. Field measurements of pH,
temperature and conductivity will be made and recorded at the time of
sampling. Shajlow wens. to be sampled are' W-2 S, W-3 S, W-7 S, W-12 S, W-15
S, MW-3 S, MW-7 S, W-18 S, and W-19 S. Intermediate wells to be sampfeda re
RPW-l I, W-3 I, W-8 I, W-ll I, W-1.2 I. W-IS I, PP-ll I, W-17 I, W·18 I, W~19 I,
MW-3 1. GM-l I and GM-2 I. The deep wells to be s<im.pled are W..3 D, W-7 D,
W-lO D, W-12 D, W-15 D, W-18 D and W-19 D. The location of wells to be
sampled may be varled' slightly by Geraghty & Miller based upon its propose.d
hydraulic analysis. Refer to Figure 2. for location of wells to be sampled.
Standard quality control procedures will be foHowed to ensure data quality.
Field dupbicate blanks and equipment blanks will be collected. and analyzed
for every twenty ground-water samples eollected, Trip blanks will be
provided for each cooler containing samples to be delivered to the laboratory.

• Collect one surface-water .sample from each of the E'ast"W'est and North
Doane Lake remnants. The surf'ace-water samples will be analyzed for the
same chemical constituents as the ground-water samples followin,g the same
analytical procedures. Field measurements of pH, temperature and
conductivity will be recerdedat the time of sampling.

Reporting Activities

Monthly reports win be submitted to ODEQ, which summarize in1vestigati'on activities
during the previous month. It is antidpated tha,t, after approval of a workplan, the field
activities described in the previous section and all associated reporting can be completed in
apprexirnatef'y eight to ten months.

After fieleI activities are completed, data will be compiled and analyzed. All of the field
and laboratory data obtained during the investigation, as well as a description of datu
colleceionpruceduees, will be included in a final ground-weter jnvestigation report. The'

4
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HYDROGEOLOG1C INVESTIGATION

DOANE LAKE AREA

report will include figures illustrating soi:l stra.tigraphy. well construction, details, the
distribution of si'gnifican r chemical constituents,and potentiometric maps of ground-water
etevarions measured in. the shallow, intermediate, deep and basalt. wetls, A discussion of
conclusions derived f'romeva'luation of all of the data will also be provided in the report.

5
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SCOPE OF WORK
HYDROGEOLOGIC INVESTIGATION

DOANE LAKE AREA'

TABl.E 1
USEPA INORGANIC' TARGET ANALYTE LIST (TAL)

A.nalyte.

Aluminum
Arsenic
Beryllium
Calcium
Cobalt
Iron
Magnesi'uID
Mercury
Potassium
Silver
Thallium
Zinc

Detection
Limit·

200
10
5

5000
5'0

100
5000

0.2
5000'

10
10
20

Analyte

Antimony
Barium
Cadmium
Chromium
COtJper
Lead
Manganese
Nickel
Selenium
Sodium
Vanadium
Cyanide

Detection
Limit·

60
200

5
10
2S

3
15
4'0

5
5000

50
10

.' Detection limits are listed in parts per billion (u·g/L).

All analyses shall be preformed in accordance with methods described in USEPA Contract
Laboratory Program's "Statement of Work for Inorganic Analysis Multi-Media Mul'ti
Concentra tion", da ted August 1988.

6
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SCOPE OF WORK
HYDROGEOLOGIC INVESTIGATION

DOANE LAKE AREA

TABLE 2
USEPA ORGANIC TARGET COMPOUND LIST (TeL)

VOLATILES

Detection
Comoound Limi,t*

Chloromethane 10
Vinyl Chloride 10
Methylene Chlor-ide 5
Carbon Disulfide 5
1,I-Dichloroethane 5
Chloroform 5
2-Butancme 10
Carbon Tetrachloride 5
Brornod'ichforomethane 5
cis,.l,l,.DicHloropropene 5
Dibromochloromethane 5
Benzene 5
Bromoform 5
2-Hexanone 10
Toluene 5
Chlornbeneene 5
Styrene 5

Compound

BrOIIlOII1ethane
CMoroethanle
Acetone
l,l-Dichloroeth.ene
1,2-Dichloroethene (Total)
1,2-Dichloroethane
1,1.1-Trichloroethane
Vinyl· Acetate
1,2-Dichlor opropane
Trichloroethene
I,I.2-Trichloroethane
trans-l,3-D'iehlorprcpene
4'-Metnyl,.2-pentanone
Tetrachloroethene
1,1,2,2-t e trachleroerhane
Ethyl Benzene
Xylenes (Total)

SEMTVOLATILES

Detection
Limit-

10
10
10
5
5
5
5

10
5
5
5
5

10
5
5
5
5

Compound
Detection

Limit* Compound
Detection

Limit·

Phenol 10
2-ChlorophenoI 10
1,4-Dichlorobenzene 10
1,2-Dichlorobenzene 10
bis(2-Chloroisopropyl}ether 10
N-Nitroso-di-n-dipropylamine 10
Nitrobenzene 10
2-Nitrophenol 10
Benzoic acid 50

7

bis(2-Chloroeth yl) ether
1,3-Dichlorobenzene
Benzyl al'coho'l
2-Methylphenol
4-Meth ylpheno!
Hexachloroethane
Isophorone
2.4-Dimeth ylphenol
bis(2-Chloroethoxy) methane

10
10
10
10
10
10
10
10
10
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HYDROGEOLOGIC INVESTIGATION

DOANE LAKE AREA

TABLE 2 (coa't'd)
USEPA ORGANIC TARGET COMPOUND LIST (TCL)

SEMIYOLA"FILES (confd)

Detection
Compound Limit·

2,4-Dichioropbenol JO
Naphthalene 10
Hexachlorobutadiene 10

2-MethylnapMhalene 10
2,4,6-Triehlcrephenol 10
2-ChloronaplHhalene 10
Dimethylphchalate 10
2,6-Pinitrotoliuene 10
Acenaphthene 10
4-Nitrophenol 50
2,4-o.in,itrotoluene 10
4-Chlorophenyl-phenyJ ether 10
4-Niuoanil'ine 50
N-Nitrosodiphenylamine 10
Hexachlerobeazene 10
Phenanthrene 10
Di-n,.bu·tylphthalate 10
Pyrene 10
3,3'-Pichloro:bcmzidine 20
Chrysene 10
Di-n-octylphthalate 10
Benzo(k)f1uoranthene 10
IndenoO,2,3-cd)pyrene 10
Benzo(g,h,i)perylene 10

8

Detecricn
Compound Limit·

l,2,4~Trichlorl)'benzene 10
4-Chloroaniline 10
4-Chloro-3-methylpllenol

(par:a.-chl'oro-meta-cresol) 10
Hexachlonocyclopentadiene 10
2,4,5-Trichloropheno'1 50
2-Nitroaniline 50
Acenaphthylene 10
3-Nitroaniline 50
2,4.-Dinitrophenol 50
Dlbenzof'uran 10
Diethylphtbalate 10
Fluorene 10
4,6-Pinitro-2-methylpihenol 50
4-Br:oI1lophenyl-phenylether 10
Pentachlorophenol 50
Anthracene 10
Fluoranthene JiO
Bu,tyIbenzylpMhalate 10
Berrzo(a)anthracene JO
bis(2~Ethylhexyl)phtharate 10
Benzo(b)Huoranthene 10
Benzo(a)pyrene 10
Dibenz(a,h)anthracene 10
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TABLE 2 (cont.'d)
USEPA ORGANiC TARGET COMPOUND LIST (TeL)

PESTICIDES/PCBS

CompQ.und

alpha-BRC
delta-BBC
Heptachlor
Heptachlor epoxide
Dieldrin
Endrin
4,4"-'DDD
4,4'-PDT
Enddn ketone
gamma-Chlordane
Aroclor-J 0 I6
Aroclor-123'2
Aroclor-1248
Aroclor-1260

Detection
LiIrtU· .

0.05
0.05
0.05
0.05
0.10
0010
0.10
0.10
0.10
0.5
0.5
0.5
0.5
1.0

Compound

beta.-BHe
gamma,-BHC (Lladane)
Aldrin
En(;iFosul(an I
4,4'-DDE
Endosulfan II
Errdosulf'an sulfate
Methoxychlor
alpha-Chlordane
Toxaphene
Aroclor-122l
Aroclor-12.42
Aroclor-1254

Detection
Limit·

0.05
0.05
0,05
0,05
0.10
o.ie
0.10
0.5
0.5
1.0
05
0.5
La

• Detection Hmirs are listed in parts perbfllion (ug/L),

All analyses shall be preformed in accordance wirh methods described in USEPA Contract
Laboratory Program's "Statement of Work f'or Organ.ic Analysis Multi-Media Mul'ti
Ccncentra rion", dated February 1988.

9
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GOULD, INCORPORATED
SUPERFUND SITE

POTENTIALLY RES'PONSIBLE PARTIES

1. GOULD, =NC.
Michael Veyse,y
Assistant General Coun.sel
35129 Curtis Blvd.
Eastlake, Ohio 44095-4001

2. NL INDUSTRIES, INC.
Janet Smith
Associate General Counsel
445 Park Aveulle
New York, Niew York 10022

3. GLOBE UNION
ThomasJ. Courtney; '.,'Battery. GrQup Counsel
5757 North Green Bay .Avenue
P.O. Box ,591 '
Milwaukee, Wisconsin 53201

4. GENERAL BATTERY CQRPORATION
Jeffrey A. Leed, Director of Waste Management
P.O. Box 1262
Reading , Pennsylvania 19,603

5 . NASSAU RECYCLE CORPORATION
286 Richmond Valley Road
Staten Island, New York 10307

AT&T
Allen Schlesinger
131 Morrist6wn Road
Basking Ridge, NJ 07'920

6. ESB, INC.
P.O. Box 8109
Philadelphia, Pennsylvania 19101

7. GNB, IncQrporated
Gus Hipp
P'. o .: Box 64100
st. PaUl} Minnesota 55164
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8. DELCQ-REMY DIVI$ION
Mark Hester, Attorney
General Motors COrPoration
P.O. BOX 2439
240:1 Columbus Avenue
Anderson, Indiana 46018

9. WAGSTAFF !BATTERY MANUFACTURINIG COMPANY
Bruce E. Hindman
2129 N. williams Avenue
P .0 .E\ox 1227:3
Portland, Oreg:oR Sl7212

10. OMARK INDUSTRIES
Lucey B.Mullins
P.O. Box 856
:2299 Snake River Avenue
Lewiston, Idaho 83501

'II.. COLUMBIA ENERGY CQRPORATION'
Douglas D. Lindahl, President
4915 S .:L 17th Avenue
Portland, Oregon 97202

12, WESTERN ELECTRICCOMPAiNY
Present Name: AT'&T TECHNOLOGIES
Ed 1';:q h l e r
10'$10 Duane Aventl'e
Sunhyval e , californi a Sl 4086

13. BATTERY PLATE MANUF:lli.CTliRING COMPANY'
2217 North Chico
S,ou,th Ell Monte, Califo;t;nia 91733

14. JOSEPH SIMONS & SONS
Charl,e'S R. BLumerife Ld
2202 E. River Street
Tacoma, Washington 98421

IS. SERVICE BATTERY
P.O. Box 2191
210 Wp 16th street
Vancouver,WashingtoFi 98660
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16. SEATTLE IRON & METAL COMPANY
David M. Sidell r President
2955 11th Avenue r S.W.
Seattle, Washington 981]4

17. GLEN I S METAL SUPPLY
GJ,.enReeder
P.O. Box 302
Pasco, W:ashington 99301

18 . MAXHELL MANUFACTURING
P.O. Box 649
Vancouver I W,ashington 98 6{:i 0
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UNITED STATES ENVIRONMENTAL P'ROHCTION AGENCY
REGION 10

12:00 SIXTH AVENUE
SI::ATTLK.WASHINGTON

RECORD OF DfCISIO~.

DECISION SUMMARY AND
RESPONSIVENESS SUM~,AIRY

FOR

INTERIM REMEDIAL ACTION
SOILS UNIT
GOULD SITE

PORT'LAND. OREGON
MARCH. 1988
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RECORD Of, DECISION:
REMEDIAL ALTERNA TIVE SELECTION

INTERIM REMEDIAL ACTION
Sal LS UNIT
GOUILD SITE

PORTLAND. OR:EGON
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RECORD OF DECISION

REMEDIAL ALTERNATIV[ SELECTION

Site

G01'J 1d site ~ Portl and, Oregon.

Purpose

This decision dOCl'.lmefilt presents th:e selected interim remedial action
for the site, d,eve1oped"ilTl accordance with the Comprehensive Environmental
Response, Compens.a t ion , and Liab i l t ty Act of 1980 (CERCLA), as amended by
the Super fund Amendments and Real:lthorization Act of 1986 (SARA), and
consistent with (where mot precll:lde,d by SARA) the National CQntingelilcy
Plan (NC?, 40 CPR Part 300). Tlile State of Oregolil Departmemt of
[nvironmen'ral Quality concur-s with the selected remedy.

Basis for Decision

The decision is based upon the a'dminJstrative record fOf, the site;
This record i"ncl"t:Jdes.'but is'not limited to, the following documents :

\)

\)

\)

F'i na l Remedial In,vesti'g,ation Repor t for the-Gould s t te , Por t l aad,
Oregon (November 1987)

Final Feasibility Study Report for the Gould Site, Final Report
( Febr uar y ] 988,) .

De cl s i oa Summary of Remedial Altermative Selection (attac:hed)

Responsiveliless Sl:Jmmary (attached as AppeAdix B)

A complete list of doc.uments contained in the Administrative Record is
included as Appemdix C

Description

This recor o of dec i s.lcn addresses the soils unit at the Gould site.
By doing so the remedy f'ocus.e s om removing the pri ac lpa l source of lead
contamination to the envircnment . The remedy also inc lude s further s tudy
to determine whethler additional remedial me asures are required for
ground\o/ater and surface water at Hie site.
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Th1s remeci a T act; on ; s des i gne'd to:

r~fI)()ve lead from the ba.t tery cas; nqs through r ecyc l i nq ;

reduce the mobility of lead in the contanmates sot l , sed'lment and
matte at the site through fhatiolil;

o

o

continue monitoring of surface water and groundltiate,r at the sHe
whiTe additional study of cont.aml nat i-en in these areas is dome; and

mon itor ambi en't a ir around the site to ensure that remedial actions
ar e carried out in a manner that is protective of publl c health.

The extent to which l.eac:f and other ccmponent s Of the battery casimgs can
tile recycled""i J] depend on the r'esu l t s of design work under thi s remedy. Th,e
resu trs of the designstudie's wi 11 be used to de termfne the recyc l abt l Hy of
the battery casings, and the protective measures to be employeddiuring
remediation,. A phased a:pproach, described in the selected remedy, win be
employed im the design work.

It is EPA's intent ilil se l ec t t aq this remedy to treat all of the battery
casing's at the s.tte and at the same t ime m'inimize the amount of material that
mus tbe sent to a RCRA lafldfi11. Should the resul rs of tlile design phase show
that these goals are not cempat tb l e , an additjo/ilal public comment period will
be established and this Record of Ele'cHion may -be modified. - At -such -time, [PA
would present for comment addi ti onal opti ons for daa l i:n9 wi tb the treated
rna t er i a1s .

Tr eatmen t and reman 1 of cas i nigs and trea tmen t of soil s w;11 r emove lead
and eli mi nate potential for exposure due to dtre c t contact and ingestion.
Immobilization of lead i n soils, sediment and matte win r educe migration of
l.ead as a potential source of further contamtna-t t on to groundwater ar:l!'J s'u:rface
....ater at the site.

Institutional eontr'ol s will be illlplemented, dl!Jriflgand after
remedi at i.orr. The purpose of the.se controls wi 11 be to assure that the
remedial action win protect public health and the env i ronment dl!.lring its
execution, and to ensure a similar level of prMe,ctiofl after the remedi.a l
acHon:s have been ilnple.mented and prior to a final decision at th ts site.

--~ ~~---
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Declarati()ll

Agen:y
\
\

Consistent with CERCLA, as amended by SARA.ancl the NCP, it is
determined that tl:1e selected reme0Y as descrit;)edabove is protective of
Ruman health and the environment, attains federal and State r e'qulr emerrts
which are applicable or relevant and aperopr t ate • and is cos r-etfect tve .
Th t s remedy satisfies the preference e xpr-e s sad in SARA for treatment that
reduces toxicity. mobility, and volume. Finally. it is determined th'at
this remedy utilizes permanent solutions Mid at ter nattve treatment'

te:o~g~e: ~O~:~,maXim"m extent pract~.~ /rj~-........~~

" ,I _-
-···--Reg iona.l Admi nrs t r a tor

Environmental Protection
EPA - Region 10

Da te
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DECISION SUMMARY
REMEDIAL At TERNATIVE SELECTIQN

INTERIM REMWIAL ACTION
SOl LS UN! T
GOULD SIn

PORTLAND. OREGON
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TABilE Of CONTtNTS

I SITE DESCRIPTION AND BACKGROUND
Site Lo.-:at10D and Description
Site Features

II

III

IV

v

VI

ENFORCEMENT SUMMARY

COMMUNITY RELATIONS SUMMARY

NATURE AND EXTENT OF PROBLEM

Contaminants Evaluated
Extent of Contamination
Treatability Studies
Potential Transport and Need for Additional Study

. Endangerment" Assessment ." - .

ALTERNATIVES EVALUATION

SUmmary of Alternatives and Evaluation Criteria
Screening of Alterpatives
Alternative 2C Evaluation
Alternative lOC Evaluation
Alternative 21 Evaluation
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I. SITE DESCRIPTION AND BACKGROUND
Site LoCation and Description

The Gould site is located l n the Doane Lake area of Portland between
N.. W. St. Helens Road and N.H. Front Avenue, about 1.3 miles southeast of
St. John's Bridge. The Gould site includes the property pres.ently own!ed
by Gould, alolilg wah areas outside the proJ!)erty boundary where battery
casings and other r e s tdue s from operations on the Geuld site were placed.
Be[aU5~ of th2 poten t i a l for dispersion or cca t em i nant s in water, the S;C2

also includes the 1963 bounda(ie~ of Doalile Lake. As shown on Figure 1
{General Vicimlty Map>, t/:ieWillamette River lies about 1,000 feet to the
northeast and flows northwest. parallel to front Avenue. The area is
heavily tndustr f a li zed , The Gould site is. only a portion of the so-a cr e
study area, show,n on Figure 2 (Study Area Location Map).

The study area is rou!ghly bounded em the southwest by N.W. SL Helens
Road, on the nor tbe a s t by N.W. Front Avenue, on the southeast by 61st
Street, and on the west and nor thve st by the Burli n.gton Northern r a i l road
right-of-way. Industrial propert t e s adjacent to the 'Gould si te that 1 te
wholly or partly within the s tudy area include American Steel Industries,
Inc • ; [SeQ Corporation; Rhone-Poul enc Inc.; Northwest Equipment Rentals,
Inc. <leas,ed from Rhone-Poulenc); Schnitzer Investment Corporation, and
Liquid Air Corporation <leased from Schnitzer>.

'Available aerial photoqraphs take:n s'~ince 1936, and topographic mapping
as e(l,r1ya~ 18'84, indicate that. the study area now occupied by Gould
property aIJdadjacent industries was formed I!ly gradual and intermittent
man made filling of a fairly large body of shallow water known as Doane
Lake.

On -the current Gould 'site, a secondaryTe adrsme l t l nq faci lay was'
completed and went into operation in 1949 wnde·( the ownership .of Morris P.
Kirk and Sons (K'irk & SOAS), a subsidiary of Nt Ifldustries, Inc. Facility

'operations cons i sted of lead-acid battery recycli ng, 1ead smeHi Iilg .and
refining., zinc alloying and casting, cable sweating:;(removal of l ead
sheathing'from 'coppe"i 'cable>, and' (after 1965) lead"oxide production. NL
Indus tr t es , Inc. purchased the property from the subs i di ary in 1971. The
proper-ty was sold by NL Industries to Gould, lAC. in January 1979. In
October of the same year, Gould stopped receiving lead~acid batteries, but
conti nued to process a subs tant i a l ex; s.t i ng stookp i le of batteri es. In' ,
January 1980, 1ead refi ning operations were di scontinuecl. Battery
breaking operations ceased on Apri 1 1, 1981, lead oxide production ce.as.ec
in .May 1981, and the facility closed entirely in Augu'st 1981. By the
summer of 1982, most of the s tructur e s., f ac t l t t le s , and equipment had been
removed.

In 1981 EPA and O'[Q began investigatin.g the site, and the site was
placed on the Superfund National Priorities list in 1983. In 198:5 NL
Indus tr t e s and Gould Inc. signed an Qrde'r om Consen t wHh EPA under which
NL and Gould conducted a Remedial Investigation (RI> and feasibility Study
(FS) at the site. The final RI report was submt t t ed to EPA in November
1987 and the f i na.l FS report was submitted in February 1988.
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5i teFeat ur e. s

In qene.ra h, the GOl;Jld site is loca'ted ia an ar'ea whic!7l is less densely
popu.lated than surroundi ng areas to the northeast and soutneast . The s ite
ts located in census tract 43. a large tract wlilich paral Ie ) s the
Will arnette Ri vel' for approx i rna te 1y 7m; 1es. A few wi de1y seat tereo
private resi dence s ancl r enta l units are l.ocatad in a narrow zone betwe1e'l'1
N.W. St. Helens Road and Forest Park, south and west of the study area.
Phe 1985 census data fo,r all of Census Track 43 s:hows a toto. 1 of 425
dw.elling units, 380 of wlilich are single family home s., The site is located
about 13 mi les f,rom the city center of downtown Portl and, witA a
popu 1ation of ove r 400,000.

The existing land us e i n the study a·re,Cl. and vicinity is pr ima r i ly
ind:lJs.trial; and generally follows the City of Portland zoning code '
designations. No sigflHicarnt changes in the area's existi8gland use
patterns are pr esen t l y p.lanned.

Airflow is usually nortlilweste,rly im the Portlamd area in spring and
sunme.r , and' southe.as.ter l y 1m fallar:td wintet. The winter season is marked
by re 1a ti ve 1y mi 10 tempera tur es, cloudy s;k tes and ra i n with southea s tel' 1y
s'urfa,ce wi nQs predomina t i nq , S,ommer produces mHd t.emper-a tures.,
nortlhwester~ywind:s and 1i t t le p,recipitatieA. Hind di recf icn at Ue Gould
site is strongly influenced by the topographic features of the hillside
southves t of the st teo ,Resl!l1ting wi'nd ·eli r ecti.ons te.nd to be
nor thses t-sotltheast a loi:1g the 'rH 11 ame"t:te River. Prec ipHat'i on i h the
Portland area is mostly ra tn. Avenge rtiinfa.llis 37.39 Inche s. MOlilthTy
aVe!fages vary from 0.46 inches in July to 6.41 inches in De.cember.

The GOl!lld site is located on tlile left bank floodplain of the
Willamette Ri ver , approximately "7 miles aps.treen from the conf l uence of
the Wi11amette River and the Co.l umb i.a Rivar . The floodplain of the .
Hi Harnette Rivel' occupl es the lowest portions of the Wi llamette Va11 e.y,
which is a broad downwarp between the Cascade and Coast Ranges of
northwes t Oregon and southwest Hashfng:tom. In addition to man-made f i l l,
the site is under l a in by a few to several tens of feet of al1l:lvitil
deposits, which in turn ollerlie the lava flows' of theColumfuia River
Basa l't., The s ite is situated on the nor theas t fl ank of the Port 1and Hj 11s
anticline, where the arrti c l i ne dip,s beneatb the yOtlr;\g Sediments that fill
the Portland Ba.sirn. Groundwate'f flow is generally in a northerly
di rection ..

T:he Gould s.t teoccue ies a flat area between the w,n 1arnette Rivel' on
the east and the for es ted slopes of the Tl:Jalatin Mourltairns to the w.est..
The site is mostly paved with asphalt and is basically devoid of natura l
v.egetation.. The vegetation that exists is mostly brush, small tree's, and
black:berries alon.g the proper ty fence.l ine.

oc currence of animals at the site is low, s t nce the habitat Jile,cessary
to supeor t on-s t ts fauna is l uni t ed . Common animal species that have be'en
Seen on-si t e include gr0undsquirrels that ate resident on th:e pond, M1'd
blrd species tna t feed In the brushy, we,edy areas around the site
perimeter. Some cattails grow in East Doane Lake.

4
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It is douatfu l that any fish reside 11'1 eithe-r ~est or East Doane La'ke
since natural water source s and discharges are limited. Also, high levels
of coe tam i na t ten have resulted in water quality levels that will not
suppor t higher aquatic life forms. Some amphibians have been no ted in and
around the lake. Numerous fish species reside in or migrate throug1h the
lower reacbof the Hillamette River in the vicinity of the site.

5
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r. ENFORCEMENT SUMMARY
On the current Gould site, a secondary lead smelting facility was

completed and went into oweration il:'l 1949 under the ownership o,fMorrls P.
Kirk.aRd Sons (Kirk & Sons),. a subsiEli.ary of NL Indus.tr tes , Inc. Facility
operations consisted of lead-acid battery r ecyc l Inq, lead smelting C!nd
refining, zinc alloying and castirng, cab l e s:weating (removal of l~C3:d

sheathing f'rom copper cable), and CaUe,r 1965) lead oxide product ton.

Avai lable records for th1e period betweem Feb,ruary 1960 and Jal;'HJary
1970 ind'icate that Kirk. & Sorts receiv'ed 14 complaints and/or violations
regarding emi s s tons from the fa.ci.lity, .A JanHary 29, 1970 r epor t by th'e
Columbia-.Willamette Air PollutiQn Au'thority expressed concerm over l eve l s
of lead in the vicin.ity of Mon-is P. Kirk, and the potential ttiJrea:t to
health caused By continued plant ope,rationls.

Nt Industrl e s , Inc purchase0 the property from the subsidiary in
1971. Three vlolations for excessive emissions were recorded ir:J 1972.
Lead was detecte.d in Doane Lake i m 1973, and N'l Industri e s was cited for
imp,rope,r wastewa.ter dis,charg:e into the lake. On J,uly 30, 1973, NIL
Indus tr! es curtai led a l'lsme Hi ng opera.t tons , but the lead oxide sti 11 ,
cable sweater, amdrefining ke-t t l es continued to operate. Available
records indicate that the facllityo,perated in compliance witt:l DEQ
guidel i nes. during 1974.through 1971L

He proper-ty was se t d by Nt Industries to Gould. Inc. in .Jaol!lary
1979. In Octeber of the same year, Gou]e stopped receiving lead-acid
batteries. mut continued to process a substantial existing stockpile of
bat ter te s . In January 19,80. l ead tefini@g operations were discontinued.
~attery breaking operations ceased on Plp,ril 1,1981, lead oxide' produc-
t ion cea.sed in May 1981 ~. and the fac;,nty c losed entirely .l n AU'g'us'L19i81.

B'J the summer of 1982:. most of the structures. facilities, and eqwipment
had been removed. .

In 19.81 EPA and DEQ begar;\ inv'e'st'igatior:ls of the site. The site was
placed 01\1 the Supe·rfund Natiomal Priorities List in 1983. In 1985 an
order on consent was signed wHhl Nt and Gou1d wI;} i en invol ved the
performamce ·of atl RIfFS at the Si teo

More r e cent l y , Special Notice .Letters have been sent to NL ar:Jd Gould
under the auther i tyof Section 122 of CERCLA. Information requests ymder
Section l04(e) have aha be en sent to ir:ldiJ'stries i n the vicinity of he
site requesting tnf'orna t i on on haz ar deus cont aml nant s and ccntarnt ae t i on at
those facilities. The imformation received from these companies will be
used in designing the additienal groundwa.ter and surface water studies
descr t bed in the s,elected remedy.

A hts tor t ce l s equence of enf'or cemenf related events 1S presented in
Table 1.

t,III1f111I", llIiliijii
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TABLE

ENFORCEMENT ~ISTORY

Ju 1Y 1966 The Air QUia ll ty Control (AQC) Divis ion observed heavy
emissions of yellow dll!Jst for 1Q minutes around the Kirk&
Sons fac i 1tty.

Dec. 1966 The AQCobse'rv'ed the bag house stack erni t t tnq an opacity
r~ading of 2 to 3 on the Rjn91E~an scale,

1967 The AQC and the Por t l and Regional Air Pollution Authority
reported six opacity violations from the smel t.er .

Dec. 1958 The Golumbia-Hillamette Mr Pollution Authority r eported a
30-mi nute viol a t i on from the lead sweat furnace stack.

March 19;69 The Columbia-Hillamette Air Pollution Authority noted a
15-minute violation from the baghouse exhaust stack.

Nov. 19.59 Kirk & Sons corrected b'aglhouse emts s tons from melting
kettle and blast furnace.

Jalil. 1970 The CohJmbia-Hillamette Air Pollution Authority ca l cut ate d
lead emts s ions Yrom the Kirk & Sons faci 1i ty and

-concludeds . ""Itis apparent that levelS.of 'le,fEl :in'the
vicinity of'Morris P. Kirk can cause a definite threat to

. mealth and should not be allowed to contt flue." '

Marcn-Jwne 1'970 The Columbia-Hi llameHe Air Pollution Atlthority observed
two opacity v~olations.

1971 Nt Industries purchased the property from their su'bsidiary,
Morris P. Kirk & Sons. Also, this same year battery .
maMfactures began using plastic for casings.

March 16, 1972 The Colunibia-WHlamette Air Pollution Authority observed!
two opacity violations.

March 1973 The DEQ sampled NL facility discharge into Doane Lake; test
r esu l t s indicated 9.5 a,nd 10.3 ppm lead. NL Indus tr i e s
c t ted for wastewater di s.cha r qe to Doane Lake.

April 1973 The Columbia-Willamette Air Pollution Author tty requested
that Nt Industries provide a compliance scnecul e to control
emi ss tons from the blast furnace before t s sui nq a new Air
Contaminamt Disch~rge Permit. Monitoring and reportin~

provisions were also a requirement.

Jul y 1973 NL Industries curtailed all smelting operating and
remodeled the Portland faei 1ity to fun,etion as a transfer
point to ship and receive goods from Los Angeles. The lead
oxide still, cable sweater, and refinin.g kettles continued
to operate.

7
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Oct. 1976

Aug. 15, 1978

J'dl'l. 1979

Nov. 8, 197'9

Marc:h 5, 1981

April 19'81

July 19'81

~!Jg. 1981

Oct. 30, 1981

July 22, 1982

....

Violations forwastewat~r di sclila-rge by NL Incus.tr i-es were
corrected.

Es.s t Doane La1ke sampl ed' by DEQ'; test resul ts ind'icatee 0.1
and 0.3 PlDm lead.

Gould Inc. purchased the facility from Nt Industries.

Prelimi,nary modeling analysis by DEQ suggested Gould may be
violating the new ambient lead standard for the lea,d
trailer loa<1img oper.a t i oa ,

DEQ i s sued notice to Gould of ors charqe v to l at tons aflfd
cr eat tnq offen's ive comdi t tons .

DBQ obtai ned tW<i) yard-c leam ng samp 1e s : EP 1ea:chate test
re su l ts i r.ldicated 280 aend 4,200 wpm lead.

DEQ sent notice to Gould of intent to asses:s civil
pe.na 1t ies,

Gould facility ceased all operat l.ons .. . . - . . .

OEO reques tec that GOIll] d undertake a comprehensrve cl e,anLJP
program.

DEQ decided no cleamup of the Gould site was warranted by
the 9roundwater data received to date.

Sept. 24, 1982 DEQ requested that Gould submit a scnedute for rertJ(wil'lg the
battery cases from the site and for sampl i ng set 1 and pond
sediments on the site.

OcL 26, 1982 Gould re sponded to DEQ request, indicating that they would
1eve 1 and cover the battery cas ;n.g:s.

IDee. 1982 IDEQ rejected Gould's J:)lianfo( Cover; mg the battery castnqs .

Feb. 1983 GOllIld Inc submitted' a letter .to EPA objectimg to EPA's
Hazard Ranking System (HRS) score for the site (see
Appendi x D). The s.core ha,d been used by EPA to propose
inclusion of the sHe on the NPL. In par t t cular , tmeGo81d
1etterobJected to the methods usee to determi me ai rborne
contaminant hazards at the site.

Aug. 1985 Gould lAC. and Nt Indus tr i es sigined Section 106. Admimi.s
t-raHolil Order· on COflsent for the Remedial Investigation!
FeasibilHyStudy (RIIFS) of the facility,

April 1986 Hork Plan for RIfFS by Dames & Moore was approved and site
inves tig~at ions began. .

Nov. 1987

reb.. 198'8

Iflmal R'I report submitted to EPA and D'EQ.

Final FS report s ubml tte,d to EPA and DEQ.

8
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n I. COMMUNITY RELAnONS SUMMARY

In 1983, Oregon congressional representative Les AuCoin 00Hesponded
with OEQ about the site. and DEQ held a meeting with city, county, and
state agency officials to (i)resent information about environmental concerns
in the area and to solicit comments. l,'i~pres~_n_!~:t.iv..e .A4.~()Jn"}.p'ecif:ica11y
r.equested that DEQ as sure him that s tte cleanup would-'completely remove
potenti a 1'''tontami'nants_

A Community Re l a t ions plan was prepared for this site in 1985 based on
research and interviews with interested comml:Jnity members and officials.
The Community RelatioJ:1s Plan identified several issues of concern to the
affecte·d community and local offic i a l s , including:

1. Grol:Jndwater Poll ut ton . People were concerned about ground- water
contamination tn the area and how it might affect future growth
of the are'a.

EPA responsed to this concern by including extensive groundwater testing
in the RI.

2. Airborne l.ead . Several agency officials indicated that high
levels of leClid emissions were a primary concern and thClit high
levels of .ai rborne .Tead could adver se ly affect the .hea.l th of
'nearby workers. Exposu.re to lead at the approx tmate ly 10 house s
in the hills above the site was thought .unlikely •. but ne ce s s ary
to investil1}ate.

EPA has included air monitoring in the RI.

3. Effects on Workers' Health. Ind iv l dua'I s were concerned about
exposure throul1}hinci(je.ntal ingestion of ground water obtained
for industrial ~se and exposure to airborne lead.

EPA has included exposure scenarios for workers in the risk assessment
for the site. ",

4. Cleanup Sehedufe. Staff from Representative AuCoin's office and
a represer:ltative from the Oregon State Public Interest ResearcM
Group expressed dissatisfaction that cleanup measures had. not
been implemented earlier.

EPA has attempted to evaluate the site and make a remedial decision in
an expeditious manner. By focusing on the soils unit, II decision will be
made now.

5. Fut~re Development of the Doane Lake Area. The media and local
officials expressed concern about how the current pollution vou l d
affect or restrict fl!lture uses of the laJ:1d.

Future use restrictions are expected to be minimized by removing or
treating as much of the lead at the site as possible.

6. Disposal of Dredg:e·d Materials from the River. A representative
from the Pod of Portland indicated the Port' 5 concern about
dis.posing of dr.edg,ed materials from the Willamette River t ha t
might be found to contain cen t.anri.nant s from the site.

9.
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The RI included all' evaluation of sediment around the outfall from East
Doane Lake.

7. Envi ronmen ta1 lnvesti,gat i on of Doane' Lake Area. A r'epre-s.ent.afive
from the Association of Oregon Industries and representatives of
elected offlcials indlcated concern that DEQ's environmerntal
i.nvestigation in the Doane Lake area cOl!J1d decrease futwre
industrial development and job'S in the community.

N(') reports of decreased industrial development as a result of these
investigations has 'been received by EPA.

8. Dispos,a1 of Battery Casings. A,n aide to Representa t l.ve AuCoin's
offi ce expressed di ss at l sfac t ion that battery casi ngs had not
been removed from the si t e . Re~tese'ntatives from the Portland
Depar tment of Pub l l c Rork s caut tones that any plan to dispose of
waste materials at St. Jonn's'la:ndfillwowld be unpopu l a r ,

EPA intends to recycle as much of the battery casing components as is
feasible.

Ttirouqhout thecou,rse of the RIfFS, ad:ditional .uoda te s were provided
to the pub ltc. during the tnves tt cat ton and reporting phases. A pFoposed
plan and not1 ce of pub l i.c hea,ri ng was pub li shedi n the. Oreqon i an on
Febru,ary 8. 1988. The publf c .commeRt per;oa for the site was from,
February S'through March 18. Two piliolic me.eting:s were held to dlscl;/sS the'
resut'tsof these studies and EPA's proposed plan: the first on February
18. 1988 and the second 'on March 10', 19;88. At both meetin.gs, there was
clear commun tty stlpport for thorouqh c1sanup of the s He and contami na te d
groundwater. The r esul ts of these meeHlilgs wi 11 be di scussed f'ur ther in
the Responsiveness Summary (Appendix B).

IV. NATURE AND EXTENT' OF PROBLEM

Contaminants Evaluated

DtJring the seoping of the RItFS. the emphasis at this site was on
metal s contamination from the bat tery recyc! iug eper.a t iens , '. Of primary
importance was the pTiesence of leacl in eacA of the media. AlthougR
qrouncva ter in this area also has organic chemical contamination,that
contamination was not evaluated in thes e studies. As part of the selected
remedy. addtt ioea l work is p,roposed for the grouRdwater which wi 11 take
into a'CCOUr:1t organic chemi ca 1 cerrtamt nati on.' The purpose of thi s
additioflal work wn1 be to determine what, if any , remediation actions are
requ i red for the surface W'a te.r 'al'1'd groulildwate!f at the site.

Corntaminated media at the Gould s t t e that were investigated inc l ude
battery casings. rna tte .s·llIrfa tee soi l s , s uibs·urfacesoil s. 1ak e sed i ment s ,
s:tJrface water. and groundwater .

10
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Extent of Contamination

Battery Cas i ngs and Ma t t e . The 1ead smel t er on th1e Gould property
operate.d between 1949 and 1973. During this period, a daily production of
apprroximately 3'5 to 40 tons of lead has been. reported. An average of
1,500 batteries were proce s.sed dai ly. As a r e su l t of these production
records and the RI tnve s t l.qa t l.on, a total of 86,900 tons of bat te.r y
cas i ngs and 6,570,000 ga 11oris of ac.i d were e s ti mated to be dis posed of at
the site.

In J.dd1tion to s c i d ?ild batt2rj ca s i nqs . a. ':.:.--;j~.: \;25:2 p,'OC:';:C C2,l~::j

matte was pr-oduced by the smelting operation. Matte disposal is es t i ma t ed
at 11,800 tons. ThiS material was reportedly used as fill only on the
GOl!Jld site, just to the northeast of tfuefa.cility.

Mud, of the battery casing hagments produced during thi s period
(1949-1973) were disposed off site 08 the R1hone- Pou1enlc property. The
quantity of battery casing na ter ia ls disposed was calculated usirng test
pits and a fill th i cknes s contour map. Tab1e 2 summa r ize s the 1oca tr ions
and estimated quarrt i ti es of battery cas ings.. Fig!l:lre 3 shows the locations
of the bat t ery cas i ngsanG ma t t e wi t hi n the stucy a ree .

TABLE 2

BATTERY CASINGS QUANTITI ES AND LOCATIONS

44,500
..

Gould Property n "949-1973) 41 ,300 cu yds tons
(post-l 973) 11 ,100 cu .yds 12,000 tons
Surface Pi 1e s 1 ,700 cu yds 1 ,600 tons

Rhoae-Pou 1enc Property 26,700 cu yds 28,200 tons
Total s 80.800 CD yds 86,900 tons

The batteries consist of hard rubbe r , ebon i te , plastic casings,
metallic lead, and lead oxides. Lead concentrations (mostly lead' oxide)
ranged from 7,600 mg/kg (0.76 percent) to 190,000 mglkg <19 percent). All
of the battery casing samples had EP Toxicity results for lead above the
regulatory limit (EP Toxicity limit:: 5,0 mg/l)' These values ranged from
21 mgl1 to 220 mg/l. There was no apparent correlation betwe'elil total lead
concentration and EP Toxicity l eachate lead concentration. The EP
Toxicity r e s ut t s for arsenic, chromium, and cadmi um were below detection
l f mtt s .

About 2% of the total volume of battery cas tnqs is located i n surface
p i l es on the Gould property, the remaining 98i.. is part of the filIon the
Golilld and Rhone-Poul'enc propert i es . The'se subsurface casings are in
direct contact with qroundwa ter underneath the site. The characteristics
of the surface pi 1es of cas.i n.gs differ from the subsurface pi 1es. The
surface piles contain a higher percentage -of plastic and metallic lead
relative to sub surfece casings on the Gou l d property or from the
Rhone-Poulenc property, whic/;} conta in a higher percentage of rock and
slag. The metallic lead, plastic, ebon i t e and lead oxide components of
these casings are potentially recyclable. The estimated fractions of the
various components in the surface and sl:Jbsurface casimgs are shown in
Table 3.·

J 1
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TABU 3

[SlIMP-TED BATTE'RY COMPONENT QUANTITIES

Rholile-Poulenc &
GOl!l] d Sub'surface

Ebomte
Plastic
Metal 1ic Lead
Le:adQ.xi die/Mud
Rock/Slag
Other
M0i sture

Subtotal

Ebonite
Plastic
Metallic Lead
Lead Oxi de /l':Iuo
Rock/Slag
Other
Moisture

Subtotal

Total

In-Situ DeAS i ty
1bs / Cu , ft.

68.00
46.5.6

297.46
23'8.37
1'05.56
74.28
62.30
79.80

65.81
45.06

'287.88
2~0·9g

102.16
71.89
62.30
70.0)

79.60

In-Situ Volume
cu. yds.

6'9,008
4,070

117
2,703

1,93'8
1,264

o
79.100

89£}
595

6
52

148
o
o

1,7'00

80,800

TORS

63,349
2,558

469
8,700

2,762
1,268

6,113
85.218

799
362

24
, 61

204
e

59
1,609

86.827

Per Cent
(weight>

74.3
3.0
0.6

10.2
3.2
1 .5
7.2

50.0
2:2,5
1.5

10.0
12:7

o
3.7

The matte mat:e'rialsconsist of metallic sl!Jlfide chunks primarily
containin,g iron and lead. Lead concentrations in the matte samples ran.ged
from 6.4 percent to 11 percent , All of the samples had EP Toxicity
resu 1ts for 1ead above the regu1atory Hmit of 5,.0 mg.! 1• Low .
conceAtrations of arsenic and cClidmium were deteeted in the EP Toxicity
leacha:tes. These concentrations were within the reg,ulatory 1imHs (5.0
mgll and 1.0 mgll. respectively>.

Surface S0115! SlIbswrface S<C)i 1s, and Sedime,'i1ts

In addition to battery casings ana matte, large quantities of soil at
the site are contaminated with lead and call serve as secondary SOl!JfCeS for
leild transport. The quanti ti es of s·Ui"face soi 1, subsurface sol 1. and
sediment considered to be secon.dary $OUfCeS were estimated by using total
lea,dand EP Toxicity data.

Flgure 4 shows the areas of surface son that were identified as
secondery sour ce areas using the above total lead' criteria. The quantity
of surfaee sot 1 on the GOtJ 1d pr oper ty cons i dered a secondary source is
approx lmare l y 2,400 cu yd's. The quantity on the Rhone'-Poulenc property is
approximately 970 cu yds , These quantttiesare based on a 3,000 ppm le.ad
level in soils. Criteria for surface soils in the selected remedy are
based on a lower lead level and as a result actual volumes determined in
d:esign may be liligher than these estimates.

12
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The vol umes of subsurf'ace soi Is estimated to be secondary sources are
as f'o'T1'ows:

1. One foot of soil below the entire area of the battery casing!
matte excavations. This would amount to 4,300 cu yds from the
area on Rhone-PouTenc property and 5,000 cu yd's from the area on
the Gould property; and,

2_ One foot of soil from the sides of the excava t torrs . Assuming
,,'jErage- ?H3.v,:.tion d:::pths of ZOo-feet on the F.:hor,e-Pcul::iIC crc
per ty and 2S-fe,et on the GOl!Jld proper-ty, and an excavation
side-slope ratio of 2:], this would amount to approiximately 2,17'0
cu yd.s from the Rhone-Paul snc property and 2.180 cu yds from the
Gould property.

Sediment s.amp l e s collected from East Doane L9J<:e oon t a i nad total lead
concentrations ranging from 160 mg/kg (parts per million) to 12,000
mg/kg. The estimated qlua-ntlty of secondary source material f n East Doane
Lake is 5,500 cubic yards'. West Doane Lake sediments ate not 00nsidere,d
Secondary source s .

Sediments coll ected in the Wi llamette River during Aug!ust 1986 and
February 1987 Mad generally l'ow metals concentrations. Total lead COIiI

centrations ranged from 26 to 56 mg/kg. Other metals concentratiOAs
included tot a t ,arsenicat.5.] to 6.2 (IlgJkg, total chroml umat 9 to 26
mg/k,g. and total' z.t nc at 72 to 82 mg/kg. Cadmi uri!' and hexavalent chro
mium concea tr a t tons were near or below the detection limits. Like the
West Deane Lake sediments, Willamette River sediment's are not cor:lsldered
secondary sources. The total quanti ty of sot 1 cons i dere'd secondary source
material is summarized in Table 4.

TABLE" 4

ESTIMATED SECONDARY SOURCE VOLUMES

TYPE AND LOCATION QUANTITY (cu yds)

. Surface Soil
,Gould property

, Rhone-Pou 1enc proper ty
Surface Soil Total

Subswrface Soi 1
Gould p,operty
Bottom Sides

Su'b-total

Rhome-PouTenc property
Bottom Sides

Sub-total
Su:bsurface Soi 1 Total

2,400
970

3,370

5,000
2,180
7,180

4.300
2! 170
6,470
13,650

3,370

13,650

SedimE.'nt
East Doane Lake 5,500

Secondary Source Total

15
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Surface. Wat.er. Surface water ilil the study area COI7\5;' s t s of two
remnants of Doane Lake. The two r ernna.at s are referred to as East Doane
Lake and West Doan:e Lake (see F;,gl:Jre2).

Dire,ct precipitation and prec.ipttat ton runoff from sl:lHound'lng
proper t i es are title 011l1y sources of slurfa.ce water to the lak.e remnants.
Groundwate'r re charqe also contributes wa.ter to the remnant s . Their
surface elevation r'ise s and f a ll s seasona.l l ywith rainfall and pre.sumab re
g.rownd.water recharg.e. However. there is no simple r-e La.t i'oash i p apparent
betweeiR pr'ecipitation and lake level.

East Doane lake dt s.cnar ces via a draiFl pipe to the nor th beneaU\ N.W.
Fron t Street; the di schar qe en ter's thle WillameHe River approximately 200
fe'et east of the r a l l r oed bridge. Ther'e is no known, surface discharge
from the We st Doane Like r emnant .

Surface water in East Doa-ne Lake exceeds the lead drin:kin:g water
standard of 0.05 mgl1. Surface water concentrations were as higihas 0.28
mgn. Levels im West Doane Lake were below the standard ,

Grol!JndWater. The site hydrostratigraphy includes unconsolidated fill
and al l.uv i a l deposits overlying basal t flows -, The fill consists 1arg,ely
of sands and grav,els. silts, and an abundance Of slag, bricks, metal
parts. and battery casings. The alluvial depos i t s consist pre,dominant1Y
of cla.ys •. s l.I't s and .sands with. th,e, silt q)n}ent genera.l,ly increasing with
deptn. The basa.l t -flow beneath the fill and alluvia l deposits 'is tfuought
to be fractured and weathered. GrOl!JAd water occurs. in the fractured and
we,athered portions. ef the bas.a1ts.,

The fill and alluvial deposits form a'11 interconnected, hetey:'o9'e!n~

eeus , amcl anlsotropicaq,uifer. The fill and alluvial water-bearing zones
are believed tope' generally unconfined; A9wever" due to the ,layerlmg,
heteroge,neity, and ant sorropy ther e may be. locally confined ccnd'l t ton s
within th.eaqu i fers.

Fou,rwater-oe,aring units are i'dentified beneath the site . These units
are the fill, the upper alluvial',the lower alluvial, and tne basalt
water-bearing units. In the l!Jppeir aquifers there is a signifi.cant
component of clowrnward flow,altmougm flow at the. 'basalt-alluvial interface
appears to b~ from the basalt to the alluvial a~uifer.

Grol:Jndwater Contaminant Del'l'neatton . Ffg!ures 5,6 and 7 show the
extent of lea,d eerrtamlnatton i n the fill and alluvial aquifers. T1iH:
contours show where dissolved lead concentra t ions exceed the MClof 0.05
mgl1 as well as the MCLG of 0.02 mgll. The sulfate plume that hras
resulted from disposal of battery acid h also shown.

The rehtions.hip between dissolved metals, sulfate concentrations and
pH is similar in both the fill and a.l l uv i a l aquifers. Both show elevated
dissolved metalsamd sulfate levels in a.ssoc i at.ton with Iover pH values.

In the upper alluvium, the lead p l ume Mas mi'grated at least as far
nor tb as well laO, shOWR in Figure 6. l/i\creased dissolved metal
conc en tra t i orrs appe ar to be the re sul t of the lower pH Which increases the
so lub.il ity of metals, thus carrying h.igh levels of lead as the "plume"
migrates. Total lead mi qra ti on from the s t t e is estimated to be from 0.3
to O. 6 1blyr.
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Treatability Studies en Casings and Centaminated Soils

As part of the feasib'iHty Study, several engineering s tardl e s we re
petfor-med to determine whether the SARA preference for traa tmsnt could be
met.. A bench-s ca 1e sot 1 stabt 1i zation study was performed by ~eston

Services. Inc. Weston used several di fferent reagents to determi r:\e the
applicability of the soil stabilization te,chniq,ue to site soils arnd lake
sed i ments. The results showed that admixtures of Por t Iand cement, cement
kiln dust, and lime kiln dust with the soil and s.e.d iment at specif.ic
increments improved thecons,istency and struc tura l stability of the soils
and sediments, and also redtjced the leachability of the contamtnatcc
materials to levels g;e,neTally below hazardous waste designatton Tev!els.

Three battery casing separation tests were pe rf'ormed on s i te
rnateria,ls. One test was performed on equipment manufactured hyMA
Industri es, 11'1[. and the QtJier two oAe,qu.i pment manufactured by
Pol y'-Cyc 1e Indus tr i es , I ne , To conduct ea,ch te sf, r epresen ta t j ve mater tal
was excavated from the site amd shippe.d to Toca t tons WRere equ i pmen.t
maRufactured by the two compant es is in use. In the case of MA
Il'!drustries, the test was run on equipment operated by Ace Battery Company
of Irileianapolis, hdiana. The tests of Poly-Cycle equipment were tun at
t!;)e Poly-Cycle plant in Jaeksorwille, Texas. The studies show that much
of the battery casing material is pctent f a l l'y r ecyc l ab l.e , howe ver ,
additiomal design work will be required to modify the pilot f ac l l i t'[e s
used Jn the t.reatabi lity studte s .to actual .conditions at the .st te .. ' _
Reasonab'le physical separatton of theplastlc andebontte ·compollehts. with
some equipment modifications appear's to ,be possible. althouqh the degree
of metaHic lead con tami nat i cn of ebonite maybe high even af te r
separatIon.; additiomal design work win be required to modify the proee ss
to treat the ebon i te stream in order for it to pass the EP Tox.rc t ty test.

Durimg ·the evaluation of alternat tves , stmi t.ar tests were run
independently by researchers working on mater i al s from the United Scrap
L.ead Superfund site near Troy, Ohio. Re sear cher s there performed
bench-scale tests using various solutions and mechanical cleaning .s tep.s to
determi ne the amenab.t li ty of lead to pe removed from the eboni te
material. The resul ts of this test are generally favorable indicating
that theebonite stream can be c1eaned , However, the r ese ar-cher s have
concl ud'ed that more work is reqUiTed before the bench-seal e results ceul d
be app l i ed to any f t el d-sca.l e unit. This is a typical requiremelilt for any
.bench .sca 1e tes HPl.g.

CQotanllnant Transport and Need fOr Aclditienal Study

Two types of 1ead sources exi sf at the Goul d site. The major source
imcludesdeb,ris remainimg from earlier l e.ad recovery operattons , inclrudir:lg
battery casings a,nd partsan(j the smelter matte. Secon.dary sources which
may be significant t nc lvde surface , sedimNIt, and subsur f ar e soils near
the industrial sources. These materials may act as a source for lead in
g.roun'd water, surface water or air after the prinary (industrial) sources
have been removed or stab i li zeo .

Groundwater Transport. The most lrnport ant chemica! change encoun ter ed'
i n the groundwater system on (ar:ld near) the si te is pH change. At the
primary sources, the pHis g,enerally quite 10.... (pH <5) because of the
Stllfuric acid from the scrapped batteries. As pH increases, tlo1e
solubi 1I ty of l ead Tn water decreases, ac compe me d by the pr ec tpit a t ion of
1ead ox ide's and hydroxi des. .
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The amount of lea:d that can be dissolved in groun.dwater is a function
of t emper a ture . pH, other dissolved species pHsemt,amountof ava t lab l e

. lead and contact time. "Assuming temperatures to be constant, all these
factors are significant with regard to lead so l ubt l ity in qround water iril
the study area. Based on these factors, am estim3.ted migration rate of
0.3 to 0.6 lb/yr was derived during the RIo

Airborne Transport. The potential for airborne c.ontamination comes
from the surface piles of casings and contaminated surface set lsat the
facility. During the l'n, the highest daily amb i en t l ead va l ue.s observed
~er~ 5.20 ug/m3. This ~s above the NAAQS of 1.5 ug/mJ . The highest
month 1y ave raqe a; rbor ne 1ead concentrat ton.s observed were 1. 56 ug/mJ

and 0.94 ug/m 3. The higlilest ql:Jarterly ave r aqe a irbor ne lead
conc ent r a t ion was 0.56 ug/m 3. These results indicate that EJry w,eather
and d t s turbence of site materials may cause airborne tr anspor t of 1ea'd
containing materials. "

Need for Add; tional Study The exact nature of lead mi qra t i.on has nott
yet been weI I chara.cterized. For that reason, addt t tona l investigations
of the groundwater and surface water un i t ca t this site are reconmendec in
the selected remedy. The proposed additional work "".ill involve expandin:g
the area for groundwater and surface water ITIOnHoring and illlcluding
orga.nic chemicalcontam1.natior:l i n the eva luat ton of groundwater quality.

Endange.rment Assessment

" Human Health Effects. An en,dangerment assessment was performed to
evalu.ate the potenti.al for human health amd env i roamerrta l exposure risks
associated with the no-action alternative as well as the remedial action
alternatives. The primary contaminants i nc l uded in the assessment are
l ead , along with ar sen i c cadmium, chromium and zinc. Arsenic is treateo
as a: carcinogen for- both i nha l a t i on and ingestion routes, while cacmt um is
treated as a carcinogen for only the inhalation route. As part of the
endangerment assessment •. a screening analysis for these other contaminants
was performed bases on the values found at the site and the relative "
toxicity of these compounds compared to lead. As a result of this
s creen lnq , r tsxs from lead exposure were found to dominate risks from
exposure to the other chemicals. le.ad was selected as the indicator
compound for as se s s i nq risk and evaluating the various remedial
alternatives. .

Thre'e potentia1 critical path.ways were tden t tf l ed, including airborne
exposure from on-s i te fugi t i ve dust sources, i ncidenta lora 1 ingestion of
centamtnant s , and dermal contact as well as i nc t den ta l ingestion of lead
from surface water in East Doane lake. No exposure from drinking water
was included. Groundwater contamination will be evaluated further in the
additional work. propose:d under the selected remedy.

Inorganic lead may be absorbed by inhalation or by ingestion.
Absorption by either route contributes in an additive fashion to the total
body burden. Among adults, inhalation i s the more ef'f t c i ent Of the two
mechanisms. The f r ac t t on of inhaled lead absorbed from the respi.ratory
tract is approximately 40 percent, while the fraction of ingested lead
absorbed from the gastrointestinal tract is approximately 10 percent.'
The s.e rates may be higher in ch tl dr en and are of pa r t i cu l a r relevance in
assessing exposures in this sensitive subpopulation.
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Lea.d is highly per s i s.t errt i n the environment and is bi'oac cumul a t i.ve .
When lead is fir'st aaserbed , it enters the bloodstream and is dispersed
unevenly in the body alllGmg blood, soft tissue, and bone. Appiroximately
90 percent of the lead in blood is bound to the red blood cells. The
cvera l l half-life of Ieald in blood has been calculated to be. 36 +- 5 days.
Lead is excreted from the blood into the ur i ne . lead in soft ti$:$ue has a
calculated mean half-1 if'e slightly less tham that in the blood and is
excreted by alimentary tract secre-t tons , hair, sweat, and nails. Most
lead absorbed into the human body is deposited in the bone. lead in the
bone is calculated to have a half-llfe of approximately 10,000 days (27
years).

The tox t.co.l oqy 01' lead has been exten5iveiy reviewed. Alt erat tens in
the hematopoetic ('blood formimg) and ce0tral nervous systems are the
J1lr;:mary toxic ef f ec t s cau's ed by e xpes ures to lead. Cogni tive (il'vd
behav lora 1 defi cit s are the focus of much cur r en t re sear Gm on re J.ati ve 1y
low levels of lead exposure.

The Centers for Disease Control eCDC> has de-termtrre d that a b1000 lead
leve-l in chtl oren of 25 rug/d1 or above i'nd i c.ate s excessive lead al'lsorpti.ol7l
and constitutes grouAd's for medical t o.terverrt ton . That determination is
based on t'he occur-rence of enzymatic abnorma l t t t e s in the red blood cells
at blood lead lev'e 1s above 2!5 l!J13ld 1 and by the fi ndi ng of neuro 1og;c
dysfunc't f on in children at b1o.od1ead levels betwee.n 35 and 50 ugldl,. "
Further, the CDC def i ne.s c::hi1dhood lead poisoning at a' b100d ie,ad level of
25 ugld1 In association with ane'rytt:lrocyte protoporphyrin (Ef» level or
35 u,g/dl or above (CDC 1985), In its d;raft toxicological profile for
lead, CIDC has a.l so cautioned' that concentra'tions greater than SOO-lOOO p:pm
cou 1d lead to eleva ted b 1000 1ead 1eve 1sin en t l qreni nha l i n.g or
swallOWing dirt. Recent findings of cognitive deficits associated with
lower blood l ead concentrations may result in a' review of the' ade quacyof
tlile existing CDC threslilold l eve l . ~PAhas issued a revised maximum
contaminant level goal (MClG), or 20 ug/lite,r lead. The current Mel of 50
wg.lliter is used to derive an acceiptable imtake chront c (AlC') risk
criterion for ingestion of lea'd.

Based on d'iscussions with EPA and following the noncarcinogenic risk
eva.luation procedures of the Superfund Pwblic Health Evaluation Manual,
Acceptable In.take : Ch'ronic (AlC> values were used to assess tne
significance for human health of jDotential inhalation and ingestion
exposure s to Ie.ad calculated for the Gould Inc. site. AICcriteria ate
des;'gne:d to r epr e s.en.t an intake for a contaminant that would be acceptable
on a long-term conti.nuing basis withowt p,roducing adverse health effects.
Separate Ale values for in:ha1a,tion and inges,tion exposures are derrved by
EPA from the National Ambient Air Quality Standard (NMQS) ·fo,.- lead (1.5
ug/m3 quar te r l y) and the drinki'n,g water standard for lead CO.O§ mg/D,
respectively. Each AlC is calculated as the env i r onrnen t a l c.r i te r ien
coacentra t ten times contact rate divided byadwlt body weig.ht. Assuming
20 m3/day of air breathed, 2 H terslday of water ingested, and an adult
body weig'ht (bioi) of 70 kg, the d,er-iv'ed AlC values are 0.0604 mg/kg-bw/day
for inhalation a,n:d 0.0014 mglkg-bwlday fer iflgestion. For each calculated
exposure dose (in mg/kg-bw/d'ay) ir:l this endangerment as ses sment , risk is
representeQ bya hazarQ index (HI) namber e qua l to the c.a l eul a ted dose·
divided by the appropriate AIC value. Thus , a hazard index greater than
1.00 represents a calculated dose greater than the AIC criterion value,
given the exposure mod,el as sumpr rons and the environmental conc ent r at ion s
used i 1'\ t he mode1 .
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'F.igwre 8 provides a, vi sua.l sUf!lmary'of the results of the exposure
calculations for the No-Action Alternative. Inhalation and ing'estien
expcsur es for each scenarios are scaled appropriately in compar i son to Arc
va l.ue s. As Figure 8 shows, the high dose cases for ing'estion of soils
indicate extremely high intakes of lead. These i ntakes re-su lt from
ca l cu l a t tons assuming eentact with the lead ox i de-c-alrnos t pure lea,d--in
tme battery casing vas te piles. Even if more rea t t s tf c a.ssumat ions than
cont i mJousdai 1y contact wi th the waste pi 1es are made. the r esul t s of any
contact with and ingestion of contaminants from the battery casing niles
vcu l c be s tqn i fi cant in ,:ofilpari-Ocn to either os.se l i ne expc sur e s or
ingestion ArC 'Values. The high dose ingestion calculations are not
considered to be a basis forev'aluation of potential he,a1tA impacts from
the site <they are excessively conservat tva) ; however, they clearly
dernorrs t r a.fe the potentia 1 significance of any contact wi th the e x.i stin,g
source materials on site.

For on-s tte workers (adults only>, total lead intakein'creases to
abou t Z. 5 times bas eli me i nt ake ,w,i th i nha 1ati oaexpes ares increasing by a
gre.ater p.e'rcenta,ge than ingestion exposure s but still accounting for less
than 10 per cent of total exposure s . Both inlha1ationand imgestion mean
dose exposures are lower than AICs. Off-sHe residential total lead
i ntak a increases only marginally for adults or ch i l dren <about 14
percent ». Only i nha l at i ee exposures are lnc l ude d in this scenario, with
the ambient air lead concentration assumed to be constant at 0.33 ug/m 3,
or 2',2 percent of .the NAAQS val ueof 1.5 ug/m 3. In the cn-si te ,
r'esidentHtl base case scenario; adult l eadTnt ak e increases almost
fivefold and children's lead intakes by a factor of more than 11, 630th
inhalation and inge'stion exposures are substantially increased ina11 ag:e
intervals; all hazard indices for ch t l dren and adults are grea,ter than
1.00. with a maximum of J1.Z for inhalation and 34.2 for ingestion among
children's age intervals.

Environmental effe·cts. It is doubtf'u l that any fish reside in either
East or West Doane Lake. During field sampling activities, numerous
aquatic insects and frogs were observed in the West Doane Lake. None were
observed dud ng concur rent samp1ing in the East Doane Lake, a 1though
rna 11ards are reported to be res i dent thete. Numerous fi sh specfe s res ide
in or mi grate through the lower reach of the Wi 11amette River in the
vicinity of the site. These include migrant Cb i nook and Coho salmon, and
Steellilead and American shad. Resident species include largemouth and
smallmout'tt bass, crappie. 'blu.egill. walleye, northern squawfislil, catfish,
mourrta in whitefish, carp', sucker , peamoutb , ar:ld chi se lmcuth (O,regon
Department of Fish & Wildlife 1972,1986),

The Hi1laimette River in the st te reach flows through a hig,h1y
industrialized area that receives a variety of po i nt- and non-point source
pollutants. Dissolved lead values upstream of the a r ea of the discharges
from the Gould site have exceeded the chronic aqua t tc life standard of 1.3
ug/1 in some 45 percent of the s.amp l e s from the past decade (USGS 1975 
1984 dataL Tot.a1 recoverable lead values have been still higher. Levels
of l aad have trended down,ward with no values greater than 2 ug/1 in the
last three y~ars of this pertod.
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Estimates of the quant i t y of surface water overflow,from the East
Doane r emnan t indicate a maximum' value 0,f"7.800;OOO gallons per year.
Using a range of di.scharge values, dilution ca t cul at tons were made to
estimate the distance downstream of the outfall at which the concectrat tco
ina plume with,i n the Wi 11amette River wi l ] react:'! backgrol:J:nd 1eve 1s .
Usimg the above estimates. the plume whe·re lead values measurably exceed
background could be several thousand feet long and up to 100 feet: wide.

Few recent data are available on fish pcaul a t ions in the vicinity of
the Cc-u1d discharges: hOh'eve, lt is lik21,y~~c.t th:2S2 popu l a t i ons r e r l ec t
thle stresses of the existing habitat. Of primary economic and
recreational concerfil are effects on anadromous (migratory) salmomids.
Both juven t l e s and adults migrate past the site on their way to and from
upstream spawning areas. Bec.auseof the shallowness of the beach adjacent
to the discharges, a·sultswoul d not be expected to move throl!Jgh
concentrated areas of the plume and shou l d suffer little impact from their
limited e xpos ure s . Thus, it is likely that a significant percenta.gie of
outmigratiAg j,l.:Jvenile saTmonids will pass through the pll:lme. Expected
res i dency in the plume wOUl1 d be on the order of m,i nute s if acHvel y
migrattng. or hours if passively d.rifting down cur r ent . Expos:vres of this
duration may cause some minor stress to resptrattcn and metabolism but
would not be e xpec te d to result in significant nembers of d'eaths unless a
fi sh were somehow trapped for a·A extended period in a region wHh v;ery
high concentrations. The EPA cr l ter ton for snort-term exposure (l hour )
is 0.034 m£lll.
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V. ALHRNATIVES EVALUATION
Summary of Alternatives and Evaluation Criteria

This section summarizes the detailed evaluation of the final candi da.ts
remedial act len alternatives. First. a l ternar ive s are subject to a
screen i ng' for comp.l.l anee wi th the pro tee ttvenes s arid AR~R cr i te,r i a. Am
add i tiona 1 screeni I1g of cost effect; vene s.s is then done to ensure tme the
selected remedy isa cost effective one. Those that pass the screeni.ng
are then evaluated against all nine criteria and an alternative is
selected that best addresses the combination of cr rter i a . This
a ltermatfve is cams i der ed to r epr esent treatment to the maximum extent
practicable.

The Final Car:ldidate Al ternat ive s , identified br i e f l'y , are:

Altermative 1 - No-Action Al ternative <presented to provide a basel i'ne
for eva l ua t inq the other alte,rmatives).

Alternative 2A - Removal and Disposal of Surface Piles of Battery
Cas.l.nqs ; Lime Ap:p.licatiom to Contaminated Soils.

Alternative 28 - Removal and Disposal of Surface Piles of Batte,ry
Gasi·'ngs;. Ca'pping of Contaminated Surface. SOils; Regradirng of. the Site:.
and Lso l a.t ien of East Doane Lake.' .

Al t ernatt ve 2C - Excavation and Se,paration of Surface Piles of Battery
Casings. and Stlbsequent Off-Site Mana.gement of Ca.sings; Lime
Tr earment : Cap\Dilil.g of Contaminated Surface Soils; Tree tment of Surfac:e
Water; an(1j Re.grad'i Iilg and Revegetation of the SHe.

Alternative 8A - Removal ar;)d Di spos.a 1 of Surfa.ce Pi 1e.s of Battery
Cas i rngs and Sediments of East Doane Lake; Cappi ng of, Contami nated
Surface Soi 1s; "fr:eatment of Surfa.ce Water; and Regradi ng and
Re~egetation of the Site. .

Alternative 8:B - txc.avation and Separa t.iorrof Surface Pi les of .Battery
Casing Components. and SUbseqtlentOff-Site Management of Casin!gs;
Capping of Contaminated Surface Soils; Treatment of Surface Water; a,nd
Regrading and Revegetation of the Site.

Al terrra t t ve lOA - Excavation alild Separation of all Battery Casinigs.
and Subsequent Recycle of Some Casing Components; On-Site InC1meration
of Non-recyclable Componelilts; Fixation: or Stabil1;zation of Surface
Soils. Substlrface Soils. Sediments, anJdMatte; Treatment ofSl;Jrface'
Water.

Alternative lOB - Exciwatiorn and Separation of all Battery Casings.
and Stlbs.equent Recycle of Some Casililg Compcnent.s: Incineration of
Non-recycl able Ba ttery Cas i mg Components; Lime Treatment and OR-Site
P'l acement of Sediments; Tre.atment of StlfraCe Hater.
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Alter na t l ve lOC - Excavation an<tl Separation of all. Battery Casings,
alild Subs e quen t Recycle of Some Casing Components.; Off-Site Disposal of
Non-r ecycl ab le Components that Fail EP Toxicity; Fixatiol7l or
Stabilization of Surface Soils, Subsurface Soils, Sed iments , and
Matte; Additional Study of Grou,ndwater and Surfacewater Quality.

Alternative 2:1 - Excavation of Battery Casing Cemponen.t s and Permanent
D'i spos.a l in an On-Site RCRA Landfill; Fixation or Stabilization of
Surfa.ce Soi Is, Subsurface Soi Is. Sediments. an.d Matte; Treatment of
Sur f d c e· ~.! ate r ~

Alternative 25 - PermaneAt Dispos.al in an Om-Site ReRA Landfill of all
Site Contaminated Material's, inclu,ding Battery Casir:rg Components,
Surface Soils, Sub s.urf'ac.e Soils, Sediments, and Matte; Treatment of
Surface Wa ter .

Evaluation Criteria

Nine factors will be cons i'der ed in 'evaluating the Fimal Candidate
A1ternat i 'lies :

o

o

o

o

o

o

Long-term effectiv·enes s and permanence;
Reduction in toxicity, mobl1ity or volume;
Short-term eff'ec t l vene s s.:
Impi emE!'I:ltabn tty; . '
Cos t : ,
Overall protection of humar:fhealth and the env'l roomen t :
Comp 1iance wibh app 1i cab 1e or r e 1evant and apcroprt ate
requi rements (ARtlRs) that are shown in Appe,nd'ix A;
State ace ep tance : and
Communi ty acceptance.
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Tbe process begins by applying the orotec t t vene ss and ARAR factors to
ea-ch of the candidate alternatives. Al ternat t ve s that do not satisfy
the se rceq,uirememts will be screened eut . Then a. cost effectiveness'
screening is dome to ensure that each of tMealternatives would be a. cost
effe'ctive sol ut i on to the prob 1ems at the: site. Fina 11 y, for the
remaining a l ternat tves which have passed these screening steps, all of the
factors are weighed in determining the best over a l l solution to be applied
at thi s s i te.

Screening of Alternatives

Alternatives 1, 2A,2l3, 8A, and 86

These al t'erna t.tv es fa,n the p,rotectivel'l'ess and ARAR screens for the
following rea sens :

o

o

o

The a.l te rne ttve s rely heavl1y on institutional controls a,na
monitoring for the protecHon of public health and the
e,nvi ronmen t.,

Uncont ro.l led wastes would be left in place on site.

Extensive,' continued migratioA of s t te contantnant's , imto t.he
grou'lndwater aqu i f e r s will O~Cl!Jr. -

The a 1terna ttve s fa i 1 to meet ARARs ..

Alternative 2C

Although Alternative 2:C has many of the same disadva'ntageso,f the
above alternatives, it i nvo l ve s some treatment of the r emain inq
contaminated material at the site and is therefore cons ideres more
pretec ttve than the above alternatives. The alternative fails the EP Tox
ARAR, and a waiver in this ins.tance would be required. Sin~e a l t ernat.tve
2C is. the preferredi:l,l ternat tve in the FSreport submitted by NL a,nd
Gould, it win be carrieo througih the evaluation proce s.s .

Alte.rnati'les lOA &. lOB

The.se two alternatives pass the proteGtivene.ss and ARARs screens.
However, the al te r na ti yes each invol ve inc inera tion of the sbon i te
casings. Due to expe·ctedopposition from the community and the State of
Oregon, these two remedies are also bein9 screened out at this poiAt.

Alterr:Jative lOC

This alternative passes the protectivemess/ARAR screening and will be
eva 1uated in more de ta i 1 .

Alte~natives 21 &25

These a l ter nat i ve s pass the protectivenesslARAR screenin.g. They are in
fact qu ite similar alternatives, with the one difference being that in
Alternative 21 the soils and sediment are treated before being placedir'l
true RCRA landfill. Since alternative 21 a.ppears to I!l0 further in
satisfying the preference in the law for treatmeJ'lt to the maximum extel:lt
practicable, and since it is later shown to be cost effective, only 21
will be evaluated in detail.
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Screening faI" Cast Effectiveness

The alternatives which pass the initial screenililg screen are 2G, laC,
and 21. These are tlilf;1il evaluated to determine if anyone fails to pr:-ovide
for a solut ton that is cos t effective. The evaluation for the se is shoxn
1m Table 5.

TABLE 5
SUMMARY OF COST EFFECTIVENESS SCREENING

Factor

Cost

Effec t i veness

Reduction in
Toxicity. Mobility
or Volume

2C

$4,923,481

Moderate

Low

IOC

$20, 565, 184

Hi g'h

High

21

$15,661,848

Moderate

TIne costs for Alterna.tive loe are extremely dHflcult toestima.te.
The above costs have been prepared by the Dames &Moore for Nt and Gould
and are cons.tdered worst case costs as.sum i nq little of the ma ter t.a l is
recycla,ble." In par ti cu l ar , costs for disposal of non-recyc l ab.le ~qttery.

'compor:lents such a.s·"ebonite"ir:J a RCRA landfill are es t l ma tad at over"
$2,500,000 per year' for five years . These costs also do not allow for any
credit from the sale of recyclable components. Design costs for thi s
project are estimated at only $226,000. EPA views these detailed cost
estimates as p,rovid;ng a. strong justification for increasing the amount of
effort devoted to designimg a prqcess that minimizes the amoumt of
material that re~wires d i sposa l in a RCRA landfill.

Ba.sed on the analysis above. all of the above alternatives are
considered to be cost effecti ve ones. Each appears to prov ' de alii 1ncraas e
in effectiveness and r aduc t lon in toxicity, mobility or volume (bott:l
criteria evaluated togett:ler) that is commensurate with the increased
cost. The basis for the ratings in tb i s table is included in the detailed
anal Ysi s that follows for the se three a 1terna t i ve s .
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Alternative 2C Evaluation

Alternative 2C comprises removal of the surface piles of mattery
casing fragmeorts. followed by off-site component separation and r ecyc t e of
some components, off~site d tsposa.l of others; lime treatment of the exposed
surface soi ls and battery cas lng materia 1. followed by l.ow-permeabt 1i ty
capping and revegetation; 1ime treatment of the East Doane Lake surfa~e

water; site grading; and a long-term mooitorililg program.

Short-Term Effect i ve nes s . Under thi.s alternative. most of the f tll
material would be len in pface. During remediation, remedial action
w.ork:er safety issue's similar to those for minor earthmoving project s w'i11
arise. Hazards associated with site contaminants will be controlled by
apP170pdate respi r atory p,rotection i proper safety atti re and the
app 1i cat i on of dtls t suppr e s S iol'l techn i que s .. Ther ef'or e , the short~ te rm
risks for worke r s on~sitewouid be negligi.ble.

During remediation. lead ccncsntrat rcns t n air emissions at the
fe:nlceline of the proper ty win be mOnHored to detect allY exceedenc:es of
the NMQS for lead. Proper dus-t suppres.s.tcn techniques should minimize the
like li hood of thi sevent.

The surface pi 1es carry the greatest potenti al for envi ronmental ri sk
because of that r availability. Battery casing components contained in the'
.surface ..pi l es wlll ...be transported to an. off~s.ite recycler for s;eparation of
components . After separat.t on. some component s wi 11 be recyc 1ed , wh i 1e
others may have to be di sposed of ina 1andf'il l . Ri sks assoc iated wi th
transpor t of hazardous was.te s from the sHe to the recycl er , andhazardows
waste tran sport from the rec:yc 1er to a RCRA 1andfi 11. wi 11 be mi ti gate d by
tran'sporti'ng the wastes 1'0 accordance with 40 CFR 263 and State of Or'e'gon
requirements for hazardous waste transportation.

Alternative 2C cou ld be executed in approximately OAe year. iA:cl.udiAg
planning. review. contracting and implememtation.

The dt sadvantaqe s of this a.l ternat tve in terms of short term
effectiveness are that signifi'cant quantitie.s of hazardous materials r ematn
at the srte and there is potent i al exposure to these substance's if the
institutional controls proposed in this a.1ternative are not effective.
Secondly. the lime treatment pro-pl0sed in this alternative has not beem

-. fully.evaluated during the -FSar:ld therefore its effectiv'ene:ss at thi·ssite
is not well known.

Long-Term Effectiveness. Removal of tihe surface ptles is expected to
subs tant ta lIy reduce the potential for entr'ai nnerrt of dust from the site bY'
wind, and to r educe the potenti a 1: for human contact with site
contami nan t s . Pumpi Ilg and' lime treatment of the s He surface wat!:,f may
reduce the coneencra.t i on s of dissolved coe tami nant s by raising the pH of
the water. Site grading will r eouce the amount CDf runoff in [ast Doa.ne
Lake. and e l i mi na t e the transpor t ofsl:Jrfa·ce water off site. Tbe
app.lt eat ton of t tme to the surface areas where soil is exposed or where
casing's are exposed or buried may r-educe the conc.ent r a t t on of dissolved
contamtnant s in surface runoff by r a.is i aq the local pH. However, the
effectiveness of this t:reatmelilt·tec.h:niql!Jeat the Gould site has mot be'el7l
ft:J 11y eva 1uated.
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Subsequent capping will partially isolate the r erna i n t nq con t.ami n.ant s ,
thereby r educ t nq their availabi 1ity for off-site transport by sur f a.ce
water, air and direct contaminant ingestion witl!l soils. Howev'er. the
location of t~e site in a 100 year f1oodplain. the problems with
implementing institutional controls, particularly on the Rhone Poulenc ancl
(SCQ properties, and the fact that only 2% by volume of the cent.amtne.te s
casin:g:s wi 11 be removed make the long term effectiveness of this
a 1ter na tive que s.t i onab le .

Reduction in Toxicity" Mobility, or Volume. Alternative 2C reduces
the volume and toxicity of the site contaminants contained in surface
pil es, whi eh are about 2% of the tota 1 battery cas i r:lgs . The mob i 1 i ty of
contami naa t s in soil and subsurface casings may be reduced byi ncreas ing
the pH of the soil system throuqh 1ime treatment Lime treatment may not
be effective in preven t inq mobilization f rom groundwater movt nq under ne a th
the site. Periodic reappl i.ca.t i on of 1ime may be required to ensur-e the
effectiveness of the treatment. Subsurface contamtnant s ar-e not reduced
in vo 1ume or tax i c tty.

Imp1ementabi1ity. Equipment for separa,ting the battery casing ftl1 at
the site is available. However. the s.epa ra t f on equipment tested during
the FS was designed to work on whole batteries. not on the mix of
materials found at the Gould site. In particular, plastic and eborrite
streams ana l yzad after processing through available separat ton equipment
contained suf f tc ferrt 'residual "lead' to fail the EP'Tox 'test. 'Further, lead'
oxide is combined with much dirt in the separa t i on process., which will

'serve to 'reduce the recyclabi 1tty' of tnts f rac t ion . ,Alternative 2C wou l d
be accomplis.hed using modified conventional machinery at an off-sHe
facility.

AHernative 2C involves the removal and treatment of the surface p; l es
of battery casings, surface soil treatment with lime, and surface' water
treatment by pH adjus tmerit and filtration. Recovered battery casing
components will be sent to other facilities for recycling or disposal.
Those facilities receiving battery casing components will be required to
meet RCRA Treatment, Storage or Di sposa 1 faci 1i ty requirements for
processing of hazardous wastes, as r e.qui re d by the EPA Off-Site Policy.
Appl icable DOT, EPA and State of Oregon regulations for the transport of
hazardous materials will also have to be followed.

Any facility interested in' accepting the lead compounds for the
purposes of recover; ng the 1ead wOl!Jl d have to be permi tted as a TSD
facility und'er RCRA. Re·covere·d battery casing materials which cannot be
recycled and w,hich fail EP Tox will b.e disposed of in a ReRA landfill.
Nonrecyc1ab1e materials which pass EP Tax may be disposed of in a sanitary
l andf ! 11.

Cost. The costs associated with this alternative are divided into two
categories. The first is capital cost which includes direct costs such as
transportation, sepa r a t i on and disposal costs associated with the surface
casings; surface water treatment costs; lime addition to soil; site

,g·rading; and installation costs associated with mon itor l nq. Also included
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in capital cost are t nd i.r ect costs such as pr-rrnt t t t nq , en,gineeringalild:
de-s i qn , start-up, a,nd conti.ncjen€y~ The second eategory of cost is operating'
and maintenance cos t s i ncl ud i 0'9 site moni tori erg and re,pofti ng. Ope.rati ng
costs are di scoun.te d to present wort);) fOli compar i son of a 1ter na.t-ives.

Al ternat i ve 2C

Capital
Cost

$3.133.760

O&M @ 12%
preseint Worth

$1,7'89.722

Tota 1
Cost

$4,923.481

Compl ialilce withARARs. Contamiinant-specifi<:;, location s pecif ic and
action specific ARARs that apply to the Gould site are contained in Appendix
A. All contami nan t -s pec tf ic . lccat ion-spec i fi ca,nd ac t i.on-spec i fi c ARAR's
will he met by Alternative 2t, except for the EP Toxicity reql:Jirement for
lead in soi Is and battery casing materials. This alternative also allows a
continual source of lead to impact the groundwater under the site, whicb
a l raady ex,ce,eds the MCl of 0.0,5 mgll arlO is l;onsidered a Class II aquifer.

Overall Protection of Human Health an.d the Env i ronmerrt , Surf l c i a]
contami na t t on on site is reduced under Alternative 2C by removal of the
surface battery casings piles and by p~ving/cappinC3 areas of highest
residual soil contamtnat ton , with lime applied before paving!£apping to
fuJrther reduce the potential mobility of r es i dua l lead f n subsurface sotl s.,
These measure s will prov i de controls for general inhalation exposures and
di rect contact i nqes t lcn exposures in these areas of the s i te , barring
phys t ca] dl s turbance. of the. ..pave~elilt/cap. East Doane Lake surface. wat~r.s"
will also be treated under Alte'rnative 2C. .

Assuming that the cap is not" disturbed, on-site re s.tcent ta l expcsure s
by Intral a t l.on and ingestion result in hazard indices less than 1.00 for all
age 9'rowps. , On-site worker and off-site r e.s i den.t.t a l populations have eve n
lower hazard indices for all exposure I!>athways evaluated. on-s t te and
off-site air l ead concentr-at tons are in Compliance with the NAAQS ARAR
va 1ue. However. the s e va Iue.s are based on the effecti veness of the cap and
the institutional controls that would be required on the Gould.
Rhone-Pou 1enc , and the [SeQ proper-tl es. ' There is consl derab 1e uncer ta in tty
as to Whether Rhone-Poul~nic Or [SeO wOl:lld aJlow these typ.es of institutional
measures on their property. Shoul d the cap become disturbed, substantially
higher expOsures for ingestion might resuH.

Short-te-rm, off-site worker i nhal aHone·xposure.s from ftlgi five dusts
generat·ed during Alternative 2ie remedial activities are determined to b-e'
non.--sig:nifica.nt, with a hazard ililo'ex of 0.19. Maximum short-term
(quarterly) air lead concentrati'ons off site are projected to be in
compl iance wi th the NAAQS ARAR val ue.

Community Acceptanc.e. Several letters were tnc l uded in the record of
public comment which clearly indicate that this alternative is not
acceptable to portions of the community. For example. the Northwe'st
District Association. which covers an area representing 12,000 residents,
stated that it corrs i der s this alternative to be "totally unacceptable".
Otmer groups that have expressed opposition to Alternative 2C include:
Willamette Heights Ne,ighborsC0flcerned About Noise and Chemical Pollution,
Northwest Er:lVl"fOnmenta"l Advocates, and aSPIRG. These 'responses are included
im Appemdix B.
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State Acceptan'ce. The State of Oregon De,partmel'1t of Erwi ronmen t.al
Quality (DEQ> has carefully reviewed this a l t er na tive and finds it
una ccep tab l e .
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Alternative IOC EvaJuatien

Alternative 10C comprises exc ava t torr of all of the battery casing
fra'gments and ma He from the Goul d property and adjacent properties, fo 11 owed
by on-site separation of thiebattery cas.i nq f r acmen.t-s . Sel'laratiQn i s fo lIcwe d
by recyc 1i ng of thos.e component's (or por ti ons of components) that can be
recycled; off-site disposal for ncn-recyc l ab l s components that fail the [P
Tox i c l ty test, and on-sHe d i spos a l ofnon~lilazardous componen t s , It is EPA's
intent under this alternative to mri nimize the amount of material that would
r eqe i re clispos~lin a RCRt1 landfill. Treatment studt es performed during
design \o/'il1 be used to def i ne wmat port i cns of He battery casing's are'
r eeyc table.

Addi.tional proce'SSeSUr'l0er Al t er aa tive lOC include e xcava t.i.on ,
fi·x,ationlstabilization and on-site d l spcs.a l of contaminated sot l , sediment and
matte;. sot l capping of treated ares s ar;Jdrevegetation; i so l a t ton of ~ast DO(i,ne
Lake by s t te re(jrading;and a monitoring program to determine changes i n
groundwater corrtami na.t ion over time. Under Alternathe 10C, additIonal s.tudy
wi 11 be performed on surf'ace and groundwater 1n th is area. The proposed study
wi 11 melp de te rnri ne wheth.e'r a ct ton ne eds to be takel"l to deal with the
contarminatiom I!Jmderneath the site, arnd how tmat action should be C:oordina.ted
witfu other c l eanup efforts by nearby industries thlat are current ly go,ing om.
Ihe s tudy will a l so addre ss organic contamtnet ton as well as le'a'd
comtamination. The study would be9in later this year .

. Short-Term Eff"e,cti veness." Benef1 c ia]. effe-cts of removi ng .and
succes.srul ry separating battery cas l nqs and flxilil(j/stabilizing soils,
sediment5 and matte will be immediate om completion. Th~ groundwater an.d
surface water monitoring p,rogralTl for Alterr:1ative JOe w111 be conducted as long
as site contaminants remaim wflremediated.

During r emedt a t ron , worker s.afe ty issues similar to those for moderate
e:arthmoving project s will arts.e . For on-site workers, personnel protec t tve
e:qu';pmem t ,. i nc h:Jdi ng re sp ira tory protec t ion, w1l 1 mitigate thes afe ty
concerns. However Several activities will be conduc ted s imulteneous ly in a
relatively small area, le.a,ding to some concern over worker safety due'to the
tntens ive nature of site act tvtty , As part of the remedial action, a
comprehensive hea.l th and safety plan wi 11 be developed before field work
begins.

During remed.iatiom,: le.ad ecncentra t ions im air emissions at tbef'ence l t ne
of the property wi 11 be moni tored to detect· any exceedence·s of the NAAQS for
lea:a. Proper dust suppression t.echn tque s shOl!Jld minimize the 1ikelifrloocl of
this evsnts . Most of the material to be remediated is current l y saturated in
groundwater, which will also h:elp preven t fl:Jgitive emissions.

The completion of remedial activities under Alternative WC may take up
to 13 years after remedial de s l qn is complete. Site cond'i t tons that may delay
execut ion of the alternative tnc l uce log.istical difficulties a.ssoc i'a ted with
d:redgingo,f the lake sediments. Requirements related to stabilization of the,
l ake shoreline dl!Jring depl oyment of dredgiRg equipment may also serve to
extend the time required for dredging. The estimate is based on a vtt'riety of
factors that i nc l sde the size of the facility andotner items that will be
evaluated during the d'es l qn phase. It is the agency's intent to minimize the
time that is required for remedi'ation under this alternative."
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Long-Term Eff'e c t i vene s s . Removal and suc ces sru I separation .of the
battery ca s i-nq frag-ments woul d substantially reduc e sour ce s vof po.l l ut i.on at
the site. Without the battery casings. l ev e l s of po l l u t i on in all me'dia will
decrease. Removal and disposal of contaminated sedi ment s wHhOl!Jt treatment of
the site surface water will r a t se the concentration of dissolved and suspended
contaminants for a period of time.

Under this e.l ternat t ve , hea lth and envi ronmental hazar-ds posed by the
site are inte,nslvely addre s s.ed by treatment. Potential hazards posed by the
site fill are addressed by treatme~t of the battery casing fragm~n~s, The
trea tmen t undertaken by this alternative addresses essentially all of the
contaminated material arid related risks. Risks rema.ining after r eme o t at ron is
completed are posed mainly by tJ!nremediatedsurface so l Is, groul7ld vat er and
surface wat er in the stl'Jdy area. The qroundwa t e.r and surface water risks wi II
be addressed in the additional study that is propos ed under this a l t er-rra t t ve-.
Shou l d the cap become disturbed, additional inhalation and ingestion r i sk.s
might result . However, because of the intemive t re a tmen t employed in this
alternative, these risks are constdered to be less than those presnented in
either Alterlilati~e ZC Qr 21.

The technology to be used in this alternative !;las bee1ndremonstrated in
othe,rsituatioRs and appears to be f'eas i bl e l:Jas·,ed on the studies that have
been done at this site, since the tests c l ear l y showed that the materials can
be separated. Design modifications of the separation process will be
accomplished duringthe engineering studies that will occur as part of the

"'remedfal design phase; ' ' , "

: Reduct'iom in Toxicity, Mob,nity, or Volume.' If! the Nature and Extent of,
Problem section, the esHmated quantities of metallic lead, plastic, lead
oxide, ebonite, and other material are calculated. An estimate of the
quantt ty of metallic lead is shown as 0.6 percent of all primary source
materia.1s, plastic is estimated at 3.0 percent of primary source materials,
lead oxide/dirt/mud at 10.2 percent, and ebonite at 74.3 percent: Contacts
made d,uring the conduct of the FS ind'icate that the metallic lead would likely
be completely recyclable, the plastic would be r ecyc l ab l e at some locations,
depelAding on lead content, and lead oxide would l lke l y be aceep ted by some
smelters. The largest component of source ma ter t a l , ebonite, mayor may not
be recyclable depend inq on the extent to which it can be treated. Using th:ese
assumptions, it is estlmated that apprex tma te ly 25% of the lead in the casings
cam be recycled.

The,potential 'for long-term'mobility of site contaminants' is' decreased
with Alternative 10C, by both removal of lead in the casings through recycling
and by treatment of contaminated soi 1s and sediment to r educe the mobil i ty of
lead.

Imp1eme.ntabi1ity. During the conduct of the FS, several efforts at
component separation and cleaning of the battery casing material were
attempted by the PRPs. A review of the efforts of others who attempted
sep.aration and recycle was also condue.ted , These attempts can be generally
characterized as demonstrating that separation of battery casings is feasible
at low f ee d rates.

Plastic and ebonite. streams after proce~sing may contain enough
i nter s.t i t l a l lead to fail the EP Tox test. All such materials that can not be
recycled would need to be landfilled in a RCRA facility.

Soi 1 stab; 1i aa t i sn is a proven technology and was shown to be effective'
in a bench-scale test during the FS. Pilot testing of the tecRIilQlogy under
actual site condltions will be reqUired dwring remedial de s i qn to ce te rm i ne
t.hecarrect ratios of ma te r t a l si and to determine whether the t e-chni que can be
effective under actual site condt t tons .
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Sediment d'red,ging may contribute to the diHicultyof s ub-s e.que a t

treatment of Ea s t 'Doane Lake surfa·ce water, thoUgh some sed imentat i oa of tme'
susPleAd:ed materials shou l d occur prior to any future surface water
remediation. Excavation of the fill on the Gould and off-site proper t i e s must
also include a con s i dera t lon of the Plower 1ine s along the northwest edg.e of
the Gould prcpe r ty, w,hieh may need to be relocated because of reme1diiltl0n.

Alternative lOC involves the excavation and separation of all battery
cas inqs., followed by recyc l e or RCRA disposal of specific battery casin:g
constituents. Thos:e re,cycle facilities receivimg the lead oxide and soil
component will have to mee t RCRA TSO requirememts for proce.s s mqof' nazaraous
vaste s , as r-equ ired by the EPA Off-Site Policy. Applicable DOT, EP'A and State
of Oregon re.gulations for the trauspor t of hazardous materials will also r"ave
to be followed. No Plermit wi 11 be required for any of the Wholly Om-51 te
portions of the alternative. During remediation, s.epar a t l on and trea.tmee t
facilities will be erected, oper a te c anddemo1isli1ed, and exc ave t i oa equi pment
will be operated. Hese activities may require local construction "permits.

Recov'ered batterycasinig materials wmich can not be recycled will be
dis,posed of in a landfill. Compcnent s, wtilieh f'ai l the EP Toxicity test will
have fa be placed in a landfill tna t meets the' RCRA r equtr ements of 40 CFR
Part 264. It Is EPA's imtent to mlr:1itnize ttilis portion of the separat i on phr:1t
outpwt stream.

cost . The cos t s as soc tated with this alternative are divi:d:ed into two
categories. The f.irst is cap>.ital cost, .whiclil includes .dt ree t. cost s sucha.s
erection of process equipmemt, excavation, separation and disposal' costs
assoc tatec with the. surface and 'subsurface -casl ees : sediment Q'redgtnlg costs,
soi 1 stabi 1t zat.ton costs; site grading; and installation costs associated with
monitoring. Also included iA capital cost are indirect costs such as
permitting, engineering and design, start-up, and cont f nqency . The second
cate.gory of cos t is operating and maintenance costs that occur throlllghout tlile
multi'-year remedial effort, sud as excavation, separation, and di spos.a l costs
beyond year one. Operati ng and maintenance costs are di scounted to present
worth for comparison of a lternat ives.

Capita1
Cost

$3,491,603

O&M @121
Present Worth

$1'7,073,581

Total
Cost

$20,565, 184

The cos t s for.this altermative are extremely dHficult to estimate. The
above costs nave been prepared by the Dames&.Moore for NL and Gowld aAd are
considered worst case costs as suminq little of the material is recyclable. In
particular, costs for disposal of non.-recyclable battery components such as
ebon ite in a RCRA landfill are estimated at over $2,500,000 per year for five
ye ars , These costs also d'0 not aT1ew for amy credit from the sale of
recyclable components. Desig,n. costs for this project are esti.mated at only
$226,000. EPA views these detailed cost estimates as providing a stror;lg
justification for increasing the amount of effort devoted to designing a
process that minimizes tlile amount of material that requires disposal im a RCRA
1andfi 11.
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Comp1ian'ce witt.l ARARs. Ccntaminan.t c s pe.ci f i c , location specific and.
action specific MARs that apply to the Gould site are ccintained in Appendix
A. All contaminant specific, location-specif1c aod action s.pecific ARARs wi 11
be met by Alternative 10C. During remediation, lead concentrations in air
emissions at the fenceline of the property could exceed the NAAQS for lead.
If continued excedences occur, remedial oper~tions will be shut down anl:':!
appropriate modifications to the opera tlons will be made. Activities may also
be adjusted based on meteorological conditions. All materials handling will
be performed as a wet process where feasible. A site specific health and
safety plan will be developed to Q~~ure the safety of remedial 5ctian
workers. - Much of th!; material to be remediated is currently saturated in
groundwater ,wh i ch will also me 1p p:revent fugitive emissions.

Overall Protection of I:luman Health and the EnvirOlilment. Surficial
contamination on site is reduced under Alternative lOC by on-site treatment of
all ba t tery casing,s <piles andbl!Jried). with off- site disposal at a RCRA
landfill of materials failing EP Toxicity tests and stabilization/on-site
disposal of remaining residual materials (soil. sed imen-t, matte), a:nc:l
pavementlcap:ping of all disposal areas. These measures will provide
long-teTm, effective controls for gene'ral inhalation exposures and d t rec t
contact in~estion exposures in these areas of 'the stte . Stabi1i'zatiof'lof
r e s tdua.l wastes will provide an addltional component of pro'tec t Ion and ftJ'rther
prevent conta:minant migration to groundwater.

Communi ty Acceptance. In the pub 1 i c record there are several 1etters
indica."tin:g support for tnis a lternat t ve . Groups tlilat hava exp-ressed 'suPPo'rt
for Alternative 10C include: Food Front Cooperative Grocery, Wil1amette
Hei qht s N'eighbors Concerned Aoout Noise andChemical Pollution, Northwest
Environmental Advocates. and OSPIRG. These responses are iAc]uaed in Appen.dix
B.

state Acceptance. DEQ fully endorses this ahernative and supports EPA's
conclusion that Alternative 10C meets the statutory requirements for a remedy
contaimed in CERCLA and Oregon Senate Bill 122.

3.7
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Alternative 21 EN:alu~tion

Umd:er Al terna.t ive 21, ail of tbe fill material on the Gould and off-site
proaer t i e s cabove 3000 ppm will be excavated for treatment (soil, sed i ment s ) or
on-sHe disposal (battery ca.s.t aqs i . Cootarnimatedsoil,sediment, a:nd matte
would be. treated by fixatior:llstibilizatriolil, then backfilled into the site
excavation. Excavated battery casing materials would be disposed of in ar:o
on-siteRCRA landfill. The alternative also includes pH adjus tmsnt and
fi l tra ti 01'1 of the East Doane Lake remnarrt, site g,rad i ng, 1ow-permeab i 1tty
surface capp i mg, and a 1olilg- term mont tor i Iilg program.

Short-Term Effecti vefless. Under thi 5 alternati ve , the recovere:d battery
casing fill would be stored on an adjacent proper ty while the landfill is
constructed. During remediation, worker safety issues similar to those for
medera te earthmoving projects will arise. tap on-site vorker s , ~afetyaHire

w,ill mitigate some safety concerns, however several activities. will be
comducted simultaneously in a r e l at i vel y small area, leading to some corrcer n
over worker safety due to the l nt ens ive mature of site activity. As part of
the remedial action, a comprehensive health and safety plan wHl be developed
before field work begirn.s.

During rene.d-ia t i on , lead cencentr-at tons im air emtss i ons at the fe:nce:l ine
of the property will be monitored to detect any exceadences of the NAAQS for
1ead. Proper dus t suppre s.s ion techn i ques shou ld mi ni milze the 1i ke.l i hood of
tli\isevelilts. Mos,tof the material to be temediated is currentl y saturated im

. gr..Qundwat.er, whi,c~.will .e l so help prevent fugitive .emissiol7ls,~ .

Remediation under Alternative 21 rni§'ht be completed i.1il about fOl:lli years,
includ:il'lg planning, review. contracting and cons truc tfon .

LOfil9-Term Effectiveness. The intent of t hts a.l terna t ive is to fUlly
rnHig~ate potential health and environmental effects ofs He ccntantnant s by
completely isolating the con tamtnan ts from the environment. Enclosure of the
battery casing fill in a ReRA landfill will prevent the migration.of
contaminants in water and ai< and will limit their availa,bility for direct
ililgestiolil .. Fixation/stabl1 t zatl.on trea tment of sot}, sed iment and matte wi 11
al so prevent contami nan,t mi grafion atlc::l wi 11 decrease the mob; 1tty of these
materialS. Site regrad'img and blockimg of the overflow from the East Doane
Lakeremmant. will reduce the accumu 1at lOlilof runoff in the lake remr:lamt. and
decrease the movemen t of cOliltami nated surface water off site. Wi th
appropri a te tns tttut tcne l coatrol s , the liJealth and environmental matards pos'ed
by the site fill are mitigated.

The removal and on-site di spcs.a l of the battery casing fill will require
long term ma i ntenance am! monitoring, Freqwent inspection of the cap will be
requi red to as certa in that an i mperne ab 1e barrier is rna in ta i ned betwe en thie
contaminants and the environment. Site monitoring equipment will require
continued maintenance, as well. As a result, the effectiveness of 1.eavin:gal1
of the contaminated, battery CaS1r:lgs untreated on-site is questionable, given
cOlilcerns about the lon.g term mal/ilten,ance r equi rements of caps. the 1oca t t on of
tne site ir:l a floodplain, and the effectiveness of i ns t itu t Ione l controls at
th iss i te.
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Soil s.t.ab i l i z.a t icn is a proven technology and was shewn to be effectiv,e
in a bench-s ca le test during 'the FS. P'ilot testi"ng of the tecbnolo~yu,n,deT

actual site conditions will be required durililg remedial desig,n to de te rm i rrs
the correct ratios of material S Mid to de t.erm i ne whe ther the t echn i que can be
effect h·e under ac tual site cendl t i on s .

Re.ductiol':l in Toxicity, Mobility, or Volume. Oru-s ite di s pes.a l of
untreated mattery ca s i nq s cannot be consid.ered a treatment that permanently or
s.tqn i F i cant l y reduces the toxicity or volume of hazardous sub s t.ances. The
mob i l i ty of con t am i na t ed s o i l s is r e duc ad by t r e a tmsn t .

Implementability. Soil stabilization is a proven technology and was
shown to be effective in a bench-scale test during the FS. Pilot testing of
the technology under actual site cone tt ron s win be required e:uring remedial
design todeteTmine the correct ratios of materials aRd toGletermin;e whether
tt:le tedlnique cam be effective under actual site conditions.

Sediment dredging wi 11 contribute to the difficulty of suesequent
treatment of E9-st Doane Lake surface water. Excavation of the fill Olil the
Gould ana off-site proper t i e.s must also i nc l ude a ccns l dera t i en of the power
Hnles along the northwest edge of the Gould property, whlcfu may rreea to be
relocated because of r emedt at tcn. Power supply to indus tr i a 1 fa.ci llt'ies may
be i nterruptedas a result.

AHernative 21 woula be accomplished using conventional maChinery and
techri\l~l!Jes.· Surface· capping is a proven technology. and is cons tder ec
reliable. Howe:ver, failure of a surface cap could require additional
remediation, cons t sting of r eo l acemen t of the cap.' .

During cons tructi.on , mon i tor tnq systems will be installed, site dr a i naqe
systems will be emplaced, and buildings w,ill be demolished. Construction
permits will be required for any off-site portion Ci.e., drainage) of th'es'e
ac tt vi ties.

During construction of the1andfil I, excavated wastes would have to be
placed on an adjacent property. Temporary storage of excavated material mus t
comply with 40 CFR 265.253 and 265.254. Off-sHe s tor aqe might also requt r e
special arrangements with state and local agencies and authorities, and
special a:greemeRts wlth ne l qhbor i.nq property holders.

The materials and equipment needed to implement Altermative 21 i ncl ude a
drredge for the sediment's. common excavation equipment,' a plastic g:eomembrane
for the landfill, water treatment equipment, monitoring equipment, and a
source of lime and other reagents for f t xa t ion/s t abt l t za t tcn. All of these
materials are r e.adt l.y available.
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Cost. TAe costs as scc tated witlil th is aHerfiative are divided intro two
categodes .. Thie first is cap lta l cost, which inc l ude s direct costs' s ucn
as excavation and landfill construction costs; sed imen t dredgimg cost's,'
siuffacewat'e·r tre atment costs; soil fixation/stabi.lizat:ion costs; site
girading: and insta.llationcosts as so- ciatecl witm monitoring. Also
included in capital cost are imdirect costs such as permittlng,
elilgine:erimg and des i gn. start-up, an.d contingency cost's. The second
category of cost is operatimg and maintenance costs that occur throughout
the multi-year remedta'l effclrt, s,l!Jch as excavation, placement and
ITlOlilitoring costs beyond year one. Operating alild ma lntenanea costs are
discoumted to pres,elntworth for comparison of alternatives.

Alternative 21

Capital
Cost

$9, 67'8. , 45:3

O&M @ 127.
Pr e se I'il t: Wa r t'h

$5,983,396

Tota 1
Cost

$15,661,848

Comp1ialilce with ARARs. Contaminant-specific, l oca t ion s:peci'fic and
act ien specific ARARs that alDply to the Gould site are con ta i ned in
AlDpendix A. Several act ton spec if i.c ARARs are particular to Alternative
21. These are indicated below:

o

o

Landfill: must comply withl 40 CFR 264 standards for a hazardous
waste 1andfi 11 .

Capping:, must... comaty with 40 CF~ 264 Subpart G standards. for a
cover over hazardous waste at closl!Jre. .

Closu,rewith Waste in pl aee.: must cemply wah 40 CFR 264 Su~part

G standards for closure performamce and post-closure care and
monitoring.

ExcavatiQA: hazardous wastes excavated and replaced on-site must
be replaced in a waste management unit tlilat complies with ReRA
tequ~rements.

All cea taml nant-soec i ff c. a'l'ld location-s pee ifi cARARs can be met by
Alternative 21. During remediation,. lead concentrations in air emi ss.rons
at the f enceli ne of the proper ty coul d ex,eeed the NAAQS for lead.
Howeve,r. proper design Of the materials handling process and proper dl!Jst
suppre s s ton techniques shoul d minimize the likelihood of theseevel7lts.
Much of the material to be remediated is curren t ly saturated in
groundwater. which will al so help prevent fugitive emtss tons ..

Action- spe cift c ARARs for Al ternat ive 21 can be met, with, details to
be work,ed out during remedi a 1 des i 91'1.

Overall Prote'ctiomof Human Health and tl:le Environment.. Slurfh:tal
contamination on site is r.edue.ed under Altenlative 21 by on-s.t te treatment
of all contaminated soils, with stabilization/on-site disposal in a
constlilJlcted landfill of these materials and battery casing components.
These measures will provide long-term, effective controls for gemeral
inhalation exposures and direct contact i nqe st i on exposures in the se area's
of the site, barring physical dishJrbance of the HeRA landfill.
Stabilization of re'si dua l wastes' will provide an'additional component of
prote'etian if the RCRA lanafill is dishJrbed.
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The long-term exposures and risks after comple t i on of Alternative '21 '
remediation activities are de t.er mi ned to be accepta:b1e. On-rs.it.e
residential exposure s by inhalation and in'9'estion r e sul t i n hazard indices
less than 1.00 for all a.ge qroup s . Should the l andf ill cap become
disturbed, however, these exposures could increase.

Community Acceptance. During the ptlblic COmment per i.od , most of the
comments were addre s s ed to either Alternative 2C or 10C r a ther than
A1terhative 21. Howev~r, many of the comments expressEd a d~sir2 for a
"complete clean-up" of the site. To the extent that Aiternative 21 fa·j is
to r emeve 1ead from the battery casings. communi.tj; concerns abouttr~is
alternative are assumed.

State Accept.a~ce_.

the agency is opposed
RCRA 1andfi11 sin th'e
effective alternative

f.)EQ's position regarding tfuis Al te r nati ve is that
to any alternative that wi 11 increase the number of
State of GregOR. Si[Jce there i,s anothe r cost
fOr t'his site, Al't er na t ive 21 is deemed unacceptable.•
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VI SELECTED REMEDIAL AlTERNAnVE
Description of Selected. Remedy

The selected remedy for the s·o,i Is uatt at the Gould site is based on
Alternative laC. The selected remedy ccmpr i se s :

o

o

o

o

0'

o

o

ffixcavatiom of all of the battery casing fragments and matte f~om

the Goold property and adj ac em t proper ties where cas i ngs Iilave
~been tdentified~

A phased design program to determine' the amount of mater l a l that
can be recycled and to minimize the amoun t of material that most
be IKRA 1andfi 11ed.

Separa t l.on of th,e battery cas; ng fragments;

Recycli mg of those component s (or portions of components) that
can be r ecyc l ed, off-site dt sposa.I far non-r-ecyc.l ab feconeoeentis
that fan the EP Toxicity test, and on-s.ite disposal of
non~hazardous. non-recyclabl e componen ts ;

Excavation. nxation/stablHzationc3,md on-site disposal of the
remaining contamtna teo soil. se.dtment , and matte;

Soi 1 capp1n'g a,nd revegetat ion;

Isolation of sur t ace va ter runoff to East .Doane Lake tly site
r e,g'rad i ng ;a:nd

A' moni tori Ilg prog'ram to dletermi r;,e c:lilanges in groundw.a ter
centamtnat ten over time and to ensure that reme,dtation does mot
adversely impact air ql!Jality.

gnde'r Alternative laC, additional s tudy will be performed on surface
and ground,water in th i sare.a. 'fhe proposed study wi 11 he lp determt ne
whether action needs to be take.1'i\ to dea lwt th the contami nat ion underne a th
the site. and how that action should be coordinated with other cleanup
efforts by nearby tndus'trtes that are curre,ntly going on. The study wtll
also addr e.s s organiccontaminatioR as well as lead contaatnation. The
study should begin later this yearan<::! witH be accompl tshednnder a strict
schedUJle.

4.2
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Surface 5'0; 1s that have a tota 1 1ead cen.tent above 1,000 ppm, a,nd
siUo-s,urface so; ls., matte, and the E.ast Doane Lil'ke sediments that fa·n EP
Toxicity standards; wil10e removed and Ueatedwith a f ix.a t i on additive
to bind the lead in the soils mat.rix. Tmestabilized produc t from the
soi 15 proce S s will be backf i l led , qraded., and r ecompacted on s tte .
Topsoil and a vegietative cover will be pla,ceo over the backfill to prevent
weatfuering of stabilized soil and subseql!lent remobiTization of the metal
compoaent s.. Bat tery casings which are recyclable will be excavated and
treated to separate the component ma.ter i a l s such that they can be
r ecye.l ed. Output streams from th:e separattcn facility that are not
recyclable, arid that fail the test of EP l'oxiclty for le ad are requi'red
under RCRA regulations to be di sposee o,f in a RCRA landf i 11.

EPA i nt.e rrd s to e'evate e.xtensive design eff'or t to developing a pr oe e.s s
that will minimize the amount of material that will require disposal in a
RCRA landf i ll . If based on the results of the desi on phase, it appears.
that tme goals of treating all of the battery casings and minimizlng the
amount of material re.quiring RCRA disposal are hot compatible, an
additional public. comment period will be' es.tab l tshed , and the Record of
Declsiom lTlay be amended. At such time, EPA would present to the pUblic
either opt tons fOIT dea l inq with the treated mate r t a l s..

Those output streams that eannot be recycled but pass the test of EP
Toxicity. will be disposed of on site, anc covered with topsot l.

44
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The ou tfa 11 of Eas t Doane Lake wi 11 be blocked such that water tha t
fa i'l s the Oregon Wa te r Qual i ty Stamfard for 1ead .wi 11 not be d.i 's char qed to
the Willa:mette River. The processes and unit operations under the
selected r eme.dy are described below. The areal extent of remediation
under the selected remedy is depicted in Figwre 9.

Battery casings will be excavatecl and then delivered to a s tocxp.t l e
located adjacent to the battery casing trea tment plant. The contaminated
so t l s , s.e dimerrt s and matte will be removed and stockpiled adjacent to a
soi1s treatment facility. The es t ina t ed in-situ casing and con t ami na t ed
soil quantities are as shOWN ifl the f e l l.ow t nq table.

Surface Soi 1s
S~b-surface Soils
Sedi ments
Matte
Battery Casings

Volume
(Cll yd)

3.370
13.650
5.500
5.000

80.800

Mass
Ctons)

4,300
17,500
7,520

12,000
86,820

The con tam'ina ted soils will be transferred to a stockpile formed
aclJacent to the soils treatment facility. Soils w.hiCh will not be treated
but were removed for ease of access and slope stabi Hty wi 11 be s tockp t led
and later used as backfill. This volume is estimated to be 17,800 cu. yd.

The treated soils will be back hawled to the excavation. then graded
and corripa,cted in lifts suitable .for the so'il.type. The site will be .
graded to have swales and slopes to provide soil stability. drainag:e, and
ptevent run-on from adjacent areas. Top soil will be imported to provide
a four-i rich so l 1 cap wi th a vegetati ve cover to prevent weatheri ng an.d
subsequent airborne migration.

Ir:1 addition to the eartlilmoving re:quired on the Gould site. the
nor thee s t we ct tos of the American Ste,el Irrdustr i e s parking lot, which
dra ins to the lake. will te.quire modification to reroute drainage from
that facility.

To prevent excess ai rborne migration dUring surface and subsurface
e.xcava t i.on of material. dust control by wateri ng and other measure's wi 11
be practiced as required. In addition to watering. these activities could

. mc l ude reduced veh t cl e speeds ; reduced drop heights; and spec t a l .
enclosures and controls for conveyors. Additional design modifications
may also be required to en.sur-e that fugitive emissions are kept to a
mi a imun. Site boundar t e s will be monitored to de termtna if air emissions
of lead exceed the NAAQS. If continued excedences occur. remedial
operations will be shutdown and appropr te te modifications to the
operations will be mad.e. Activities may also be adjusted based on
meteorological conditions. A site specific health and safety plan will be
developed to ensur-e the safety of remedial action workers.
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Tlile e xc ava t t on of ~;,uibSl:Jrfa:·ce battery casings and sub sequen t treatment
will result in an e.x t errs i on of East Doane Lake in:trheGould property. in
th:e Rnone-Pou 1enc property, and on the (Sea property. To preverrt eros ion,
the excavation wi.l l be g:raveleiJ at the shor e l tne and coarse qrave l wi 11 be
spread ~!nd gril.ded above and below the waterl i ne,

A treatmeRt facility will be constructed at the site to treat com
taminated surface soils, subsurf-ace 5.0.115, sediment and matte. A typieal
proces s for treating soils consists of a cemmi nu t ion system to reduce tlfle
materials to a' relatively uniform size. and then pugm'i 11[nq with an
additive to bind the metals in the soils matrix.

In th1e pugmilling section, the proc e s s commences at the feecl hopper .
Stockpilirrg, retrieval, material lil,a.ndling, and circulating loaGlsin the
crushi ng ci rcuit provide a un i f orm blend of feed materia 1 to the pUigmi 11.
In the pugmi 11 the feed is joineci witt:! birn:der additive and a prede t er-m'ine d
al1l0nnt of wa t er , th.en fed to the pugmill as a water based slurry. In th'e
p'l!.lgmill Hie additive is dr i ven imtothe soils. The addt t ive compris,eof a
cement-like fixative (cement , pozzol.ao, lime, clays); a r educ t nq agent.
and various proprietary chemicals. The actual additiv,e composition and
its ra t iQw ill be ceterm i ned by p11at tes ti ng durllilg the design phase .
TM pugmill discharges the s tab-i liaed soll to a belt conveyer wh'ich
tran sports it to a stocxe i 1e from vhere it \old 11 be re trf.eved oy 10?,Qer for
backfi III rng .

.. A treatment.facility will also be construeted at the site to treat the
corntaminated battery casing'sand"p,rciduce poterntially recyc1ahle prodbets
or a reduction in material to be subsequent l ydt spcsed .. The process
i'nc l udes a ccmmi nut i.cn system 'to reduce the materials to' a' size at which
they cam be separated. This is followed by a se r ies of hydroclassifiers
whicm separa t e the various products in water by the d i ff'ererrt i.a l specific
gravities.. Separation fs performed as a [uln,ction of material specific
gravity and detention time in eac.h classifier. The quantities. specific
gravities. and loose bwlk de.nsities of e:ach of the casing components are
estimated to be the following:.

Component

Ebonite
Plastics
Met. Lead
OxidelMud
Rock/Slag
Oth:er
Mois tur s
Average lTota1

Specific
Gravi try

1.40
0.94

11.34
5.65
2.20
1.50
1.00
2.15

Bl'Jlk Del!lsity
<.1 bs leu. ft.)

61 .21'
41.90

.267.73
214.54

95.01
67.00
62.30
71.68
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Volume
(cu. yd.)

77.642
5.162

136
3.059
2.313
1.405

o
89,7T7

Mass
(tons)

64,148
2,920

493
8.860
2.966
1.268
6,175

86,827
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The actual volume of ce s i mgs to be treated wi 1 I be determined after
addHiCina·J design work to f ur the r defifle the Jocationsof battery casings
underneath the site and determine the characteristics of the subsurface
casimgs/soil matYix that can be re(ycled.

It is also assumed that both the soils treatment and baHexy re'cycling
plants wi 11 operate concur ren t l y.

The separated materials from the battery sep,aration facility wi 11 be
ebonite, plastic, metallic lead, and a combined s tream of lead oxide/mud.
Based on the r esu i t s of pi lot studies it is iiS5L:JiiEG t he t 2.1 ] afch2
metallic "lead, half of the plastic, and 25 per cent of the lead ox t de /mud
wil1 be potentially recyclable. Any of the ebonite, plastic, lead
0xidelmud streams that fa,il EP Toxicity will be sent to an off-s,ite RCRA
landfill. M'aterials that pass EP Toxicity but ...hich can not be recycled
may be left on site. These ameunt s will depend on the the r esu l t.s of the
separa ti on step.

Rock/debris and other simil:ar materials separat eo f'r orn the recyclirng
pl.an t feed stream wi 11 be sent to the fi xa t ion pl ant and treated with the
soil for backfilling.

The end product of soil stabilization treatment will be tested for the
appropriate physical and chemical cbarac tert st te s. HIe design of the
testing procedurs s will be developed after the pilot testing and selection
of the par t i cu l ar sf.ao-·ilization.te'J:hniqllle .. .The testing program woul d
determine treated and l!Jrntreated soil propertt e.s such as porosity,
perme ab l lity, wet and dry densities, particle size .distfibutinn, bl!Jlk
prcper t t e-s , and durability. Ch.emical leach testing of stabilized soil,
ililcluding EP Tox i c i ty tests. will be done to predict its chemical
stabi I i ty .

Design Studies

A major feature of tb i s selected remedy is the design work that will
be required before the remedy can be implemented. As discussed earlier,
EPA intends to devote extensive design effort to developing a process that
will m.inimize the anount of material that will require disposal in a ReRA
landfill. Th.e desiglil work will consist of a phased series of s tud te s to:

o

c

o

Define recyc1ability criteria for the subsurface ca.sings that
will- be used to determine the volumes of subsurface casings that
can be recycled.

D~termine the process requirements to separate the casing
components. in a manner that ml n l mlze s fugitive emissions.
Depending am the results of initial evaluations under this step.
large quantities of s.urface casing material may be transported to
alii off-site faeility for recycling and equipment modification
studies.

Determine the modifications required to a.daptexis.ting separa t i on
technology to conditions at the Gould sit~.

Determine the process r equ i r emen t s for treating contaminated
soils, sediment and matte.
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Additional Study

Under the se 1ected .remedy, addi tiona 1 study wi 11 be performed on
sur f ace and groundwater i n thlsarea\. At pres.en t , EPA bel iev'es that the
information cLJrre'l'1.tTy avail able on tlile sur'f ace and Cj}rouMwater at the site
is ins,uffitient to make a decision on remediation of those ar eas.. TAe
proposed study will help die,termtne whether action needs to be takelil to
deal with the cont am i ne t ten under nea th the site, and how that action
should be coordinated wi th other cleanup efforts by nearby industries that
are currently going on. The study wi 11 a l so address organi cc:onfamir:lation
as well as lead contamination. The study would beg.in later this year.
EPA has 8oHfi'ed several compan te-s in the Doane Lake area that they may be
res.ponsib'le for this contamination and will be working with them to do the
stuay.

Monitoring

The monitoring program will cons ts t of airborne monitoring dl:Jring, the
construct ron and operatiolil period as re.quired to ensur e that the se l sc tad
remedy is protective of pub] ic health .a,ma the safety of remedial action
workers; and long term growndwater/surfa.ce-.water monitoring. The
ground~water alild surface water mon i tori ng re-sul t.s wi 11 be us,ed as neerde1d to
determine whether any a:d'd'ition remedial measure s are r.cqu t r ed for th~se

areas.

InstitutiooaJ.Conttols

The imstitutionalcontrols that would be ava i l.ab l e to preven t "contact
with contam'inated 'iJ'r0und or su"rface water during and after remedi at i'cn
include site access restrictions, r estr tct tve covenants, de ed
restri c t i ons , prope.r ty transfer restrictions, conveyance of subsurface
rights to a third party, and pr iva te th'ird-party agre'ements. A choice of
the correct comb~natiom of controls to il:pply to the remedy during
remediation will be made dur lnq remedial de s iqn , Additional post
remediation controls wlll be ce ternnnsd after remediation.

Perfermance Standards

Soil St.abilization and Capping - Sl:Jrface soils with a t.otallead
concentrar ien above 1,000 ppm; and subsurface soils, s ed iment, and matte
which fail EP Toxicity s.tandard's will be treat.ed as de scr tbed above.
Laboratory expe.r tmen ts will be performed to' ensure that the stabilization
process effectively inmob.i l t zes the cont.amtnant s.. Stabt l tzat ien will be
deemed effective if th,e' following tests are met:

n The leachate gelilerated during the EP Toxi.city test does not cOr;'\tain
contaminants in excess of the levels re.quired to pass the test.

2) The stabilized meter t al passes s.tand'ar d engineering strength testrs to
be de t.ermi nedi n the design phase.
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The cap shall be designeQ drld maintained to provide protection
against surface exposur-e of hurnam s v or animal or plant life' to the'
stabilized soil contaminants. and pr o t ec t this material from weath:ering.
A fou,r inch soil (Over will be placed over the stabilized ma t.e-r ia.l a,nd
revegetated.

The stabilized material cap must also mee t the fol1:owing desigln
requl r.ement s of 40 CFR 264.31O.a: 1) f'unc tien .... ith minimum mai neenanc e:
2) promote drainage; df>ld 3) ac commodate settling ana suhsideHceso that
the cap's integrity is maintained.

Battery Casings Separation. A11 bat tery casings material that fails. EP
Toxicity standards and passes recyclability cri t e.r ia developed during the
desig,nstudies will be processed in the separation facility.

Output feed streams from the separation facillty must meet the
followimg criteria:

1) Lead and lead oxide streams mus t meet the r equir emeat's of RCRf.\
r e.qar d ing r ecyc1ab; 1i ty.

2) Ebonite and plastic st r eans mus t pass EP Toxicity requirements,

Output streams which do not pass these cr i ter ta wi 11 r-e.qui re
transportation to a RC:RA l andf il l that meets the r eqal r ements of 40 CFR
264. a:Ad EPf.\' s Qff- 5.; te poncy.

Sta tutory D~t:erminat; on s

As discussed in the detailed evaluation of alternatives, the selected remedy is
protective of human health and the environment. Surficial contamination on site is
reduced under Alternative lOG by ou-siee treatment of all recyclable battery casings
(with volumes to be determined during design); with off-site disposal at a RCRA
landfill of materials failing EP Toxicity tests and stabilization/on-site disposal of
remaining residual materials; and pavement/capping of all disposal areas. These
measures will provide long-term, effective controls for general inhalation exposures
and direct contact ingestion exposures in these areas of the site. Stabilization of
residual wastes will provide. an additional component of protection and help prevent
further long term contamination of the groundwater underneath the site from these
wastes.

The selected remedy also attains ARARs for the soils unit considered in this
ROD.. These ARARsare specified in Appendix A. All contaminated casings and soils
will be treated to ensure compliance with the EP Toxicity standard of 5 mg/I.

ill comparison with the other alternatives which pass the Protectiveness!ARAR
screening, the selected remedy provides a level of effectiveness and reduetion in
toxicity, mability or volume that is commensurate with its cost; it is therefore cost
effective. Since the remedy is considered to be the optimal choice when all nine
evaluation criteria are used, it is also considered to represent treatment to the
maximum extent practicable for the soils unit at this site. The selected remedy. in
treating all the contaminated casings ana soils, also satisfies the preference in
CERCLA for treatment as a principle element.
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APPENDIX A
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
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,APPENDIX A
APPLICABLE OR RELEVANT AND APPRQPRLII, IE REQUIREMENTS

LAWS AND REGLJiLATIONS TO BE CONSID[RED

A. FEDfi:RAL LAWS AND REGULATIONS THAT ARfI ARARs FOR TI:iE GOULD SITE

Resource Conser vat t on and Recovery Act (RCRA) (42 USC 6901).
Subtitle c:

EP Toxicity Stan'da:rd's for lead, cadmium, chromium, ZiRC

Landfi 11 s : mu s t comp 1y with 40 CFR 264 s.t.andards for a hazardou s
wa s te 1anQ f ill .

Capping: mus t comply with 40 CPR 264 Subpa·rt G staRdards for a
cover over hazardous waste at closure.

Closure with waste in place; must comply with 40 erR 264 SUbpart
G standards for c l osure performance and post-closure care ar:lq
monitoring.

o

e

Clean Air Act (CAA)<72 USC 74:0H:

National Amhient Air,Quality Standards for lead.
Ambient Ai r Qua1ity Standard ·1.5 ug/m3 1ead

ar i thme t l.e average concentra t ion of all samples
co11 eGted duril7lg any one ca lendar quar ter peri oct.

OSH~ 29CFR 1910:

Regulation's governing vorker safety at hazardous waste sites.

Other Actiom Specific ARARs

The fo·llowing' ARARS will be used for any wastewater disc:harges from
remedial actions at the Gould site.

o

o

Safe Drimking Hater Act (SHDH) (42 USC 300):
Dr; nk i ng Hater Standards (40 CrR 140, inc 1udi ng maxi mum
contaminant levels (MCLS).

Clean Water Act (CHA) (33 USC 1251):
National Pol1~tamt Discharg~ flimination System (40 CFR 122)
Ha te,r Qua1i ty Cr i ted a (EPA440/ 5-86-00 1) .
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B. OREGON STATE LAWS AND REGULATIONS THAT ARE ARARs F'OR THE. GOULD SITE

Chemical Specific ARARs

Regu1attorn

OAR 431.100.010

OAR 3.40-31.055

OAR 340.20.225

OAR 43'7. 111 . e10

OAR 340:....45

Standard

No employee. exposure toinor-ganic ar sen i c at
concentrations greater than 10 ug!m3 of air
averaged over any 8 ~0ur period.

Ambiel'lt Air Qual ity Stalildard ofl.5 ug/m3 le ad,
Arithmetic average concentration of all s.ampl es
collected dur i nq c3'f1J one calendar qna,:rterperi:od.

Air! Signifi'cant E'mission Rate of 0.6 tor:l'./ye,ar
lead

No employee exposure at lead concemtrations
greater than 50
ug.lm3 of air a:veraged over an 8-hour period .

.Regulatiolils.Pertaimimg.to NPDfS and WPCF Perm'.its

Su spe flQed Part i cul atIe Ma tIter

OAR 3'40~31.015

AnlilHa·l Geometri c Mean

24 maur concentration
for more tman 15 1. of
samples in one calendar
month ..

2.4 mOOr concentration
not more than orace
per year.

Fine Particulatesl PM10

A'nnu'al Arithmeti c Average

24 hour averag,e concentrati on,
not exceeded more than average
of one day per year.

60 ug/m3

100 ug/m3

150 ugl:m3

50 \:Ig/m3

150 l!Jg/'m3

-----------~~,-~-~~ ..~I.,'_.,~~IrI• ...--,-,---- ililWIl I
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Action Specifie ARARs

HazardowsWaste

OAR 340. 1QO~002

(Federal Regulations In:corporated by Refe'r:ence)

Capping

surface impoundments - 40 eFR 264,228

waste pi les - 40 CFIR 264.258(b)

landfills - 40 CfR 264.310(a)

Closure wi th was tei n place

s tabi H za t lon - 40 CFR 264.228 (a)( 2) and' 40 CFR 264.258'( b)

t.rrst a ll fi nal cover - 40 CFR 264.310

30 year post closure care - 40 CFR 2'64.310

-Opera t t Orland Ma tntcnance >-: 40 CFR264-. 310

Surface 'Water Control,", AO cFR 264.251 Cc), Cd)
264.273(c).(d)
264.22l<c)

Waste Pile - 40 CFR 264.251

Regulation

OAR 340-101

OAR 340- 10,2

OAR 340-104

OAR 340-108

ORS 466-005
to ORS 466-995

Standard

Identificatior:l ami Listing of Hazardous Waste 
wi 11 determi ne wh i ch wastes at the site are
cOAsidered l;}azardQu~

Standards App1ica:ble to Generator's of Hazardous
Haste - will determine whidil wastes at thesi te
are cons i der ed hazardous .

Standards for:- Ow,ners and Operators of Hazardous
Haste Treatment, Storage and Disposal Facilities
- establishes closure and post closure care of
surface impoundments and waste pi 1es.

Oil and Hazar-dous Material Spills and Releases
-regulates emergency spill reporting and cleanup
standards.

Hazardeus Waste and l1azardous Materials - Covers
hazardous waste disposal and treatment,
monitoring requirements.
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OAR 340-130

Sol i G Waste

Notice of Emironme/iltal Hazards - per t a tn s to
institutional controls at the site

RegLlJ,at'ton Sta,ndard

OAR 34()~61 Solid Waste Mamagement - covers storage. disposal
and treatment of soli d waste.

ORS 4519- 005 to 459~3S5 Sol fd Waste Control - samea.s above.

Air Quality

Oependirng on the type of action designed, the regulations described below
may contain specific requj'rements in addition to the chemical spec i f i c air
pel l ut to« regulations cited ear l i er .

Regl11ation

OAR 340-29-001

OAR 340-20-240

OAIR: 340~20~225

OAR 340-21

OAR 340-31

Standard

Air Polhtion Control - details con.ta.i ned in
reg1ulatiolils c l ted below.

l:iig,hest and Best Practicable Treatment and
Control Req~.ir:ed

Methods

Requ i r-ement s for Sources in NonaHai nmerrt Arelas

Significant Emission Rate

Requi'remen,fs for Sources in Attai nment or
Unclassified Areas (Prevention of Significa'nt
Deterioration)

Genera.1 Emission Standard~ .for Particulate' Matter

Ambient Air Quality standards

-------------~-~_~-~~,.___.";,.,,ii".___._____,..... I'ill"'II,I', 11,"'~TI"ml"'T""''''.~ -- "--'--~III"'11 I I
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· Qregon·Occupational Safety and Healt!;l Code

Regu la ti o.n

OAR 437~40

OAR 43'7-50

OAR 437-83

OAR 437-100

OAR 43/-111

OAR 437.114

OAR 437.129

OAR 437.136

Standard

General I?rovisions

Personal Protective Equipment

Construction

Inorganic Arselilic

Lead

Air Contaminants

Protective Equi pment . App.arel. aind Respirators

General Occupa.t ienal l:iealth Reglu1atioIJs

Transportatior:l of Hazardous Matertals

OARS60.66.055 to 860.66.072

Oregon Land Use Goa1s :

OAR 660. 15. OOO( 6)
Goal 6. Atr , Water and Lane Resources Ql:Ja'lity -Itstablishes that

Qischarges shall not exceed the carrying capacity of air water or
land anQ shall no t vi.olate applicable Federal or State
environmental quality s.tatute s and regulatio/ils.

OAR 660.15.000(7)
Goal 7. Areas Sl;/bjeet to Natwral Disasters and Hazards - Establistiles that

fl oodp 1a i Ii1 areas shou 1dbe evaluated as to the degree of hazard
pres ent..
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C. FEDERAL LAWS AND R'EGUilATIONS TO BE CONSIDERED

Safe Drinking Water Aet (SWDW) (42 USC 300):
Dr! nk i ng Wa ter Standar'ds (40 CFR 141), i ncl ud i O'g max i mum
contaminant levels (MCls).

C1 ean Wa fe'T Act (CWA) 03 USC 12£ 1) :
National Pollutant D'ischarge Elimination System (40 erR 122)
Wate·f Ql!Jality Criteria ([PA44015~8'6-001).

D. STATE OF OREGON LM6 AND REGULATIONS TO BE CONSIDERED

Clilemical S['1ecific Regulalions

DAR: 333.61.030

OAH 34'O~41-445

0.05 mgll Drinking Water Standard for chromium
0.05 O1g/l Drinking Water Standard for lea:d
5 019/1 Drinking Water Standard fOT zinc
0.01 mgt1 Drinking Water Standard for cacmtom
0.05 019,/1 D.rinking Hater Standard for arsenic

0.05 m.9I1 Lead Stamdard for Protection of Human
Health from ~"ater and fish I'ngestioh
0.01 mg/l Cl:1romhJm Standard for Protec t ton of
Human l'Iealtlil from Water and. fish I.n.ge~tion

0.05 mgll Anemic Standard for protect f on of
Human Hea.l th from Water and Fish i ng,estion

Water Quality Regulations

OAR 340-41-001 to .
340-41-'029

OAR 340-41-44Z'to 470

State Wide Water Qualt ty Mana'gement Plan ~

r aqu l a tes gro.undwater qual l ty.

Willamette Basin - establishes benefic.ial uses to
be protected and w.a ter quality criteria not to be
exceeded.
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RESPONSIVENESS SUM~jARY

NLlGOULD, INC

PQRTLAND, OREGON

Th i s community relations respens ivene.s.s summary is divided into the
fo llowi og sec t ions:

PPiGE

Section A:

Section B:
3

Section C:

Sect1'on 0:

Overy i,·ew.
2

Ttilis section discusses the EPA selected alternat tve for
correct ive action and pub l i c reaction to this alternative.. '

Background on Communi ty lnvol veme~nt aM Concerns.

This provides a brief history of commun ity interest am:!
concerns raised during remed i a l p1anniAg arid investigation
activities at the NLlGould, Inc, site

Summary of Comme·ntsReceived Dudnq the Public Comment
Per i 00' and IP_A I S Hespons.e s to the Comments..

Both wr'itten and oral commen t s are' categorized. EPA's
. responses to these .. comments a,re' 011 so p,ro'li ded.

Remafn.i"9 Ccnce rrrs ,

Ih ls se c t ion describes remaln1l71g community concerns that EPA
should take irnto cons i der a t.ton in conducting the remedial
eesign and remedial ac t i on at the Ntl~ould. Ine::' j site.

1111..11" I i
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2

QVERVI EW

At the time of the public comment period (2/18-3/18./88), EPA i den t i f i ed a
preferres c le anup a lternati ve for the Nt/Gould site. EPA's preferred
alternative invo l ved r'emcv i nq the battery casings all and beneath the site and
treating them for proper disposal of l ead, p l.as t tc. and other materials;
treating the lead contaminated soil and sediments with a chemical add t t i ve to
bi nd the lead to the soil and keep the contaminatiOn on site; and additional
s tudt e s of grol:lndwater pollliltion in the Doane Lake area to decide if
add lt rona.] cleanup is nsces sary , The pnferred alternative is; de s cr t oec
further i n the detailed eva lua t i on ,

This Res porrs i venes s Summary de-scrtbe s concerns wh,ich the communi ty has
expressed regarding the preb lems va t the site and the prefe,rred (1 eanup
alternative. EPA's response to these comments are also provided.

After reviewing all the comments received <:luring the pub'l i c comment
period, EPA has determined that residents of the local communities, local
env ironmenna 1 groups. and the Oregon Depar tmerrt of Environmental Quality
strongly support EPA' s proposed a 1ternat i ve . Indeed, some res i dents and
groups would go farther.

The potentially responsible parties, NL Indus.tr i e s and Gould, Inc.. do
not suppor-t EPA's prcf'er ree altermative. Instead, they recommend Alternative
2C, which is Qiscussed in the detailed evaluation.
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BACKGROUNQ ON COMMUNITY INVOLVEMENT AND CONCERNS

From 1981 until 1985 whelil EPA as.sumed the enf'orcemen t 1ead for the site,
Oregon Department of EnviTonmeliltal Quality (DEQ> conducted communfty r e l e.t t.ons
ac t'iv it.i e s as part of its regulatory efforts at the site.

In 1982, OEQ announced proposed 1i sti og of the NL/Gou 1d site fair the
National Priorities List. There was little public response to the proposed
l t s t l nc. From December 1982 to September 1983, the site received moderate
media p.ublicity. General publ ic interest in the site appeared to be low
despite the intermHtent media cove r aqe .

In 1983, Oregon Congressi'omal R'E"presentative Les AuCoin corresponded with
OEQ about the site. and DEQ tle 1d a me e.t.i ng wi th city, county. and s tate agency
officials to present infornat ton about env i ronmerrta l concerns in the area alild
to solicit, commemts. Representative AuCoin speciftcally requested that DEQ
assure him that site cleanup would completely remove potential cen tam.i nant.s .

EPA pre.pared a Communi. tyRe1at torrs Plan for thfis s itei 0 1985. ba:se.d on
research and interviews with interested community members and officials. The
issues of concern to the' affected communHy and local officials included:

1. Gtoundwater Pollution. Peop le were concerned about grQuno- w~ter

contamination in the area and how it might affect future gFowt~ of
the area.

EPA responded 1;0 this concern by including extensive groundwater testiag in
the R~.

2. Airborne Lead" Several age'fl.cy offi c i aT s 1nMcatee that high 1~ve 1s
of lead emissions were a primary concern and that high' level s of
airborne lead could adver s e ly affect the health of nearby workers.
Expo:;l:.Ire to lead at the a'pproximately 10 houses in the hills above
the site wa.s tlilol1'ght unlikely, b\:lt ne.ces sary toinvestig·ate.

EPA has included air monitoring in the RI.

3. Effects on Workers' Health. Individ:uals were conce rned about
exposure thrOl!lgh incidental in,ge.stion of ground water obtained for
ind,ustrialuse and exposure to airborne lead.

EPA has included expoSt:U'e scenarios fer workers in the risk assessment for
the site.

4. Cle,anup Schedule. Staff from Rep:resentative AuCoin's of f ice and a
repre s.enta t i ve from: the Oregon State Publ i c Interest Research Gr0(IJ.p
expressed dissatisfacti·olil tha t cleanup me a sure-s h,ad not beem
i:mpleme.nted earlier.

EPA has a.ttempted to evaluate the site and make. a remedial decision in an
expeditious manner. By focusing on the soils unit, a decision will be made
now:.

5. Futur-e Dev:elopment of the Doane. Lake Are.a. The. me'dia amd local
officials. e.xpre's'sed concern about how the current po l l u't i on' would'
affect or res tr t ct futu're uses of the land.

hdili'liilli'l· ifilliili. 11111'1111111"11111 11I,1_1111 iiiiiiiilii.~II. I I ,11I111' r t
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Future use restrictions are expected to be minimized by rernovingor- treating
as much of the lead at the site as possible.
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6. Disposal of Dredged Material's from the Rive.r. A r epr-es eo ta t t va from
the Port of Portland iQdicated the Port's concern about disposin~ of
dreog:ed ma ter i a l s from the ~illamette River that might be found'to
contain con t arn.inan t s from the site.

The RI included an evaluation of sediment around the outfall from East
Doane Lake.

7. [Rvironmental Inve's t i qa t t on of Doane lake Area. A rep.res.entative
from the Association of Oregon Ind.\!Jstries and representatives of
elected officials indicated concern that DEQ's environmental
investigation in the Doane Lake areacoul0 decrease futuve
industrial deve lepment and jobs in the commumity.

No reports of decreased industrial development as a result of these
Investtgations has been received by EPA.

8. Disposal of Battery Casings. An aide to Representative AuCoin's
office expressed dissatisfaction that battery casings had not be,eo
removed from the site. Represen tati ve s from the Port 1and Departmen t
of Publ i c Narks caut toned that any pIan to d'i spose of va s te
materials at St. John's.'la·ndfill would be unpopular.

EPA intends to recycle. as much of the battery casing components as is
feasible.

DUrlng the investigation and reporting, phases of the RUIFS, fact sheets
were produced and rna i led out to tl1:ecomml:lni tyand t!;\e press to keep them
informed of progress at the site. EPA and OEQ also consu l ted by phone with
several prominent community memaer s about issues of concern shortly before
review and evaluation of the RIfFS produced by the ccatractor ,

Two pul:llic meetings were held to dlsC'l:lss.the r e su lts of the s.e s tudie s and
EPA's proposed p'l an: the fj r s t on rebruary 18U and. the· second" on March 10th.
The results of' these meetimgs and comaenz.s received are.dis,cussedin th,e next
secti 0'0. . . . '

'''''i1ili' ,,' '''.i111ii''· '11,11 ',Ii,II' - ,-. - .. ~ 1IIilll'~ I . j
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SECTION C

SUMMARY OF COMMENTS RECEIVED DURING THE f?UBLIC COMMfNT PERIOD

The comment per i od was held from February 16.1988, to March 18.19,88,
and included two publicmeetimgs. Comments amd que s t sons raised during the
NLlGould pub.l t c comment period on the draft FS and the proposed plan are
summarized briefly below. Comments are grouped and ca te qor t ze'd by subject.
Detailed comment letters from the PRPs are sunmar t zed , along with the Agiency's
response at th,e end of tfuis section.

Approximately 50 peop l e attendee each of the two publ i c meetings. Each
meetimg consisted of about 45minlUtes of pre.s,entatioAs followed by question
and answer and public comment oppor tun tt res . The audt ence euest tenec EPA. the
potentially responsible parties. and their consultant. Dames and Moore. about
the site, the studies, the alternatives. and the Superfund proce ss , At the
first meeting, citizens requested a second public meeting and add i tIona l
exp.l anat i on by EPA of the preferred alternative as well as other
alternatives. This resulted in the second meeting. For that meeting, tlile
PRPs requested an opportunity to make a presentation. Dames and Moore were
given about 20 minutes at the second meeting to present their results and
evaluation of the remedial alternatives. Transcripts of both meetings are
available in the Administrative Record." ,

After rev i ewi fig 0.11 the comments rece i ved dur i ng the pub1i c commemt
period, EPA has determined that residents of the local communities. "local
environmental grOl!Jps. and the Oregon Department of" Environmental Quality
s trongl y support EPA' s pr-oposed plan .

PrefereO:ce fo~ Remedial AJ£ernative

A total of 21 commen ts were rece i ved supper t i ng EPA I S proposed
alternative afld re'commending the long rang,e c.l eanup of the site. In add i.tion
to their support. the following more detailed comments were made:

1. The Northwest District Association's Health and t'nvironment Committee
prefer Alternative TOC. However. they re'commended tmat tRe selected
remedy be expanded to clean up all po11 utants in the groufldwater a'nd
provide continuousqroundwater aDd' air monitoring to ens,ure that
contaminants do not miarate intotbe environment.

EPA Response: The intent of the selected remedy is to insure that all
~·:ec.·I~:h 2.nd env i r cnment s l h;a.zards posed by sediments,
so i l s , and casings at the site are addressed by
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t r ea tmen t . Monitoring and control of air emissions will
be a priority during r emed i a l de s i qn , and grou8dwater
t ssue s will be resolved at the conc.lu s tea of the
qroundva ter s.tad t e s planneu for later this year (see
Se.ctiom OJ.

2. The, Oregon Departme,nt Gf Environment Quality recommends Alternafiv'e 10C.
DEQ does not feel Uat Alte.rIilative2C will be satisfa.ctory tothe state.
If 2C is implemented, there is a ~iqh probabi lHy that the site would oe
revisited 8nder the state's neW Superfuli1d a'uthority ..

EPA Resporlse: The'seand otlile,r concerns about Alternati ve 2C contrHn:Jted
to EPA's choice of the selected remedy d'escribedin
Section VI of the ROO.

3. The Oregon State Publ i.e Interest "Research. Group <OSPRIGJ pr-eferred a
complete (lea'napof the site. Of' the'altermati.ves described" 1m tffie FS,
they preferred and recommended implementatlon of Alternative lOC. OS:P:RIG
rais,ed gwestions about how thorough the site ch.aracterization was and
slitpported additional. more comprehensi've. ground,water studie's. Cooce,rns
were expressed with any solutiolil leaVing .ffiazardous materials on si,te,
since the site is within the 100 'tear flOOdplain of the Hillamette'
River. OSPRIG also ex,pressed conce'rn about site' access and casual
exposl1re to the hazards at the site, and that there a re no si go s;warn i ng
of the presence of hazardQus waste at the site. OSPRIG als.o recommended
setting u:p, a working task grol!.lp made up of (ttizens, local offi6ials, and
academics.' .

EP,A; Response: The se lee ted remedy wi 11 addres s the can tami na ted soi ls ,
,·sediments. battery casings, and other sol ids. The curren t

information available on the. surface and grol::fnd,w,ate,r' at'
and around tme site, is i/ils,uffi c i ent to make' a ded s i om 01'1,

how, to cleanup' those areas at this time. EPA wid
propose additional remedi a.l measures fo,r ground and
surface water, if necessary. after fu,rtt:ler studt es are
complete next ye;ar (see se,ction D).

The company has been asked to take measures to restr'ict
access and to warn of the presence of h.azardous materials.

Working task grou,ps consisting of citizens, local
officials, etc., haveworRe'd tn some communities am] may
be set up for the Gould site if there is enough t nter e-s t..

4. Several other ci ti zensexpressed sup.port for the preferred
alternative and added their opinion that the commumity wOl:lld only
aceept sol uHons that fu 11ya,ddre ssed tox 1city an.a mobi li ty of both
surface and s·ubsurfa·ce contami nant's ...

EPA Response: The s.e lerte.d remedy is i'riltended to reduce the
mobi l i ty, toxicity and vo Inme of cco.tanri nan ts to the
maximum extent orac.tt c.abl e .

_______~_~~~~~~_.".",.,,..,...___._.,,,..,__..,,_._--",i,,.ill i "'1 I."iulf,i',i'·ii, lIIi.,II,1- IIMIlIIiij.~I1.r-!-,--"",--,--,-,-,----,-,"""""'"",.-,,--------
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5. Ttle PRPs arnd their reorese'ntative re,c,ommNlded Alternative 2C.

EPA .Response: Alternative 2C would not, meet the Supe.r f und mandate to
reduce tox.i c t ty , mobility. and volume. to the extent
practicable as well as the se l erted remedy. This
recommendation and other conce rns are addressed in more
~etai 1 in letters from NL Industries and Goul:d. A summary
of the concerns raised in those letters as well as EPA's
deta i l ed responses to those concerns are tac l uded at the
end of this section.

Techill.cal Concerns/Questions Regarding Rernedial Altern.atives

l . Resi.de,ntexpressed concern about reliarrce on lmstitutiona,l controls for
the site.

EPA Response EPA does not be l Ieve that institutional con trols alone
will be ororect i.ve if the contaminated ma te r-tal remains on
sit.e untreated. However, institutional controls may be
necessary in addi t ton to the selected remedy to ensure
prorec t i am of publ i c hea.1 th. .

2.. Citizen asked wlilat lead stanaard w-ill EPA use at this site, the curre'nt
standard or a new standard if one is proposed/promulgated before r.emedia1
action starts at the site.

EPA Response: rhe sel.ected remedy is .based on the curr-ent lead s t.andar-d
(50 parts per billion). EPA will consider cl<langimg to any
new star'ldardsi f they are more protecti ve of human heal tti
art-he env l-rorunent ,.' -. ~-

3. Ci tIzen asked whether th,eseleicted remedy wOH1 d resal tin creatiol'l of a
h'azardops waste Tandfi 11 by fixing the le,ad in the sotl .

EPA Response: The. proposed plan would not involve creating a RCRA
(hazar-dous waste> landfill. The contant na ted materials
WOCI 1d be treated in such a. way that they waul d no lo::1ger
have the properties that would make them a hazardous waste.

4.CHizen asked whe.ther there would b.e any sodium hydroxideprobJ.ems with
the @referr~d alternatIve.

EPA Response: There shou l e not be any sod ium hydroxide problem. A
treatment facility on th'o: sire vou l o be constructed to
t r ea t th,e 20.000 yards of can tami nated so.i l s . Then the
c I e.an mate ria 1 wOUll d be covered with some impor ¢ed top
soi 1 and capped with new growth vegetation.
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5. Citizen asked whether tMe tech!nol09Y mee,d,ed to recycle lead Ol:Jt of the
casipgs. is currentlyavailable.

·'EPA RespoQse: Pilot tests have s:hown that recyclimg' is possible,
Addi tiona 1 desi gn work. will be done to aPDly the
technology to he Gould site.

6. Citizel:1 asked how long molilHoring would continue.

EPA Response: Under Superfund l aw , mont tor f.nq may ccnttnue for en
e,xtended period of time. Under the new law, EPA is
reQiuired to r-e -eva lua te the si te once every Five years to
de termi ne if addi t-i one l clean up is rreces sary.

7. (jtiz,en asked whether Alternative 10CwillinVQlve draininq the lake a,.r:1d
dredgiflg an the sedtment s .

EPA Response: Al terna t i ve lOC wi 11 i nvol ve dredg i ng HIe sedi mea ts out of
the lake. not d~aining the lake.

8. (Hizen asked whetl1ler d[a1n;119 the 1ake to reach cOfltami pated bottom
sediments would be easier than dredging s,e·diments and then treating them.

[IPA Respons,e: No, because the lake bas t ca ll y represents the s,uTvace0f
the groundwater at the sHe. If the lake was drained. it
wot! 1d re - fi 11 .

9. CitizM as'ke,d what Cl:Jrrent technology is available to remove sediments in
the take.

~PA Hesp.onse: 'Options \:(ou1d i nc lude a Ilariety of dredging systems. This
i s one of the ilems that wfl T be deal t with in the des i gn
of the se l.ected remedy.

10. Citizen asked about the history of filling Doane Lake and hoW much of it
has been filled with batte'ry casing,sand when was the last time it was
routinel y dope.

EP~ Response: Based on dated aer t al photos taken throughout tlil.e years.•
s igr:1 i fi cant areas of the lake have been fi 11ed. IRe other
remaining fill is just a variety of different types of
material. NL Industri.es says the last time casing; were
used as fi 11 wa.s 1972.

i11i811' i i -
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11 _ Ci ti ze.n asked whethe'r he aqui fer has been exami ned for lead and whether
it rna.s ever been exam ned in times of overflow to see how ml:Jch lead is
Going into the river.

EPA Res,ponse: Ri vel" trnpacts have been estlmated b-ased on di scharqe s from
theov·erflow storm drain for East Doane Lake.

12. Citizen asked abo.ut whether there was sufficient site cl:1aracterization.

EPA Response: EPA feels the site characterization was sufficient to make
a decision about soils. sediments. and battery ca s lnqs .
There sti 11 is contaminated g:roundwater at the site and we
do not feel that the s i tuat ton there has b.een adequately
addre s se d , Additional groundwater studies are bein;g
planned.

13. CrUze:" asked abowt the future I!Jse of the property.

EPA Response: The future use of the proper ty wi 11 depend on the succe ss
of the reme.dial action. It is likely that some
institutional controls or restriction on use of tIile
property will be part of the final remedy; however. the
full extent of those control s wi 11 not be determi ned unti 1
1ater.

Costs/Funding

1. Citizen requested information on costs and who would pay for the cleanup.

EPA Response: Since the PRPs-are conduc t l nq the RIlFS, t:PA will first
n.egoti ate .wi th the _PRPs to arrange to have them pay fo~

the' Clea'nilJp 'as 'we 11 a's for any cos t s incurred by EPA
duri n9 tt:1,e cl eanup.

If negotiations with the PRPs fail monies could come from
the federal trust fund set tip for Superfund.

2. Citizens asked several Questions about the basis of the price estimates
for the a 1terna ti ves.

EPA Response.: Cost estimates are eased on SuperfUlnd progra'm guiclance and
g'en'era] cost estimation guides. The basis f'or these
specific cost estimates is given in Appendix C of the FS
report _
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Public Participacti:on

1. Citizen'sat the first public meeting exp'ressed a concern that they h.ad
nor had enotlgh time or·informatic)n to fully cQmment on the issues.' As a
resu.lt, theY requested a seco~d public me,efilTlg. ud.additional explanat:ioo
by EPA.of the preferredalterr:1ative a,nd Alternative 2C. ----

EPA Response: The first public meetim9 Wa,S held at the Northwest Service
Center, Thwfsday. Febniary 18, 1988, to explain the
results of the l nve s t tqa.t iorrs and to discuss the
r ecenmended remedial alternatives. In re sponse to
requests from the citizens, EPA provided additional
materials written in le·ss-technical language explaitling
the alternatives and schedu l ed a second meeting. A second
public meeting was held alii Harem 10, 1988. -

2. The PRPs reque'sted an'opportunity to speak at· the s,econd public rneetih,g
and describe in their own words their reasons for preferring Alternative'
2C (Addi tional concerns raised by the PRPs are summarized and responded
to at the end of this section).

EPA Response: At the second meeting, EPA allowed Dames & Moore <the
consult-ing firm wtilich performed the RIfFS) to make a brief
presentat ten des,cribing the relative merits of var i ous
alternatives. At both meetings, citizens were tnv i ted to
addre s s questions d i r ec t l y to the PRPs and their
consu) tants a.s wen as to the Agency. CAt the first
meeting, the PRPs and CORS I.'.! 1tants were given the same
opportunity as all othersirn attendance to make comments
on the record.} .

iiit 11I11111 i I t
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He'altb Issues

1. Citizens expressed concern regjirding long term heaHh effects of exposure
to contamimants at the site.

EPA Response: Lead al'ld the other contaminants at the site are known to
cause developmental problems in ch i l dr-en who are expos.ed ,
as well as renal prob l ems . Under the NO Action
Alternative, tAe fndangermemt Assessment prepa.red for Nl,
and Gould shOwed exposures above heaHh based levels. The
se 1ected remedy wou1 (ij reduce the r l sk of exposure to be 1'01'1
tne se 1eve 1s .

2. Citizen asked whether wome'r;), particularly those of child-bearing ag'e,.
were more sensitive to renal problems and other potential ad;v'erse health
affects, d.fild whether that was taken into account in the studies ..

EPA Respons.e.: S'ased 01:1 the En(~l'angerment Assessment. cn i l dr en are seem as
the most sensitive group in terms of lead impacts.

3. Concern regarding reproductively-aged persons working and living close to
the site and about renal toxicity.

EPA Response: In the Endangermemt Assessment. altered testicular
function and renal dysfunction we're among the r epor te'd
effects of elevated blood lead levels.

4. Citizens and neiqhboring busir;le.sses have ralsed concerns about the health
and safety of nearby workers dur.i ng and after any remedia 1 action ..

EPA Response: EPA mas expressed its imtent to implement the selected
remedy in a manner that is fully pre'te ct l ve of pub l i c
health. based on the National Ambient Air Quality Sta:ndard
for lead. Specific measures will be part Gf the remedial
design which wi 11 be pres.ented for publ iccomment befo,re
i:mplementation.
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Comrne~,tslC(7)n~erns Raised bv Neighboring Busiriesses

1. SiMe [Sea corporation eoumdarY j,simmediately adjacent to the NL/G0uld,
Inc. site, [Sea ot!j'ecfs to any requirements which might be imposed ulpon
ESCOor its property in conlne'ction with p,roposed EPA. cle,anlup
recommendations concerning the remedia,l work at the.Superfund sit~,

EPA Re sponse: Noted.

2. PenlrlWalt Corporati,on wis:hed to make a correction to the F'S report.
Penn.walt has meyer manufactured. or even ha,neled sodium arselnite 'or any
other surbstal'lces containing arsenic. The plant Is not a hazardollls waste
generator and does mofctlstomar i 1Y shi p was tes to Ar1i ngton. The tepof t
alsoinfe:s that brine purification residwe is a hazardous by-prodtJct~

The residtle consists of calcium carbonate and magnesium hydroxide a,ma has
. a pH of 10 to 11. This material is not hazardous waste.

EPA Respoms.e: Noted.

3. Richard Bach, attorr:leyrepreselntlng the Northwest N'ation.al Gas Compamy.
aod James Benedict. attorney' representing . Rhone-Poulenc, he.' botli1
c0II1mented that ltwas. thei r u~ndentandi 09 that actions and records to
date regarding tli1e NLlGould site would not be part of the Administrative
Record for the p1(inned groundwater strudy. .

EPA Res,ponse: An Adrtdnistrative Record for the Rec.ord of Decision for
the groundwater/surface water unit at this site win be
deve l oped .. Th:at Admimistratlve Record.will contain thos e
documents nece"ssary to support appropr ta te remedi al
artions.

4. The attorney for Rhone-Poulenc, Inc. rafsed concerns about access to the
Rhome-Poulemc prope·rty during RQ/RA Cl'nd about possible institutiornal
cOl:1trols which might affectcomp<1nypro@erty, and stated while tli1e issues
""ere neat resolved, tl:lecompanyis wi llirn'9c to discuss those issues.

EPA Response: EPA considers tht s additional reasons to que st ton the
effectiveness of tns.t l tut f ona! controls as a means of
protec tinq pl:Iblic health at this site.

"I f iloilll. ilii-'H 1.- ·ihllili, II i
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Comments ftoinPQtentiaUy ResP90sible Parties

Concerns raised in the comment letter from NL Industries. date,d March· 15·,
1988, are detailed and responded to be.lovt

1) The sHe presents lTttle if any threat to plJblic health Qr the
environment.

EPA Response: The Endangerment Asses smsnt prepared by the PHI" s does in
f ac.t show tha t under the No-Action Al ternati ve AICsare
exceeded for some of theex,posure scelilarios.

EPA Response:

2) The site would not qualify tOd'ay for inclu'sion on the NPL.

This statement is untimely and moot. Sin:ce the si te is Of)

the NPL, EPA is required by l ax to conduct a RI/FS study
and i take appropriate remedial' action consistent with
CERCLA. The ROO and Sele<:ted Remedy reflect the agemcy's
attempt to do that. 8'ased on the Endangerme:nt Assessment
prepared by Dames & Moore for NL and Gou1d. EPA has
determined that the No-Action Al ternative poses
unacceptable health risks, and therefore remedial a.ction
is requt red at this s tte .

3> As indicated in the FS. only Alternative 2C is rated as "hig'h,1I across-the
board.

EPA Re.s.pons.e: As iMicated in the Deta"i1ed Evaluatiol7l of Alternatives
section of the Record of Decision. EPA's evaluation of the
Al ternati ves d·i.ffers from Nt's.

4) Alternativ·e laC will result il:1 reeycl ing 3 per cent of material.

EPA Response: Using i nforrna.t i on from the fS, Alternative laC is
es t i mated to recycl e over 1. 000 tons of 1ead, or about 2:5%
of the total lead in the ~attrery casings,

5) Imolementation of Alternative laC involves substantial air emis s tons .

EPA Res.ponse: EPA has reviewed Attachment 2: of Nt's letter. Several
assumptions and approaches used in the report lead to
conservative eml s.sion estimates and corr e sponutne l y hlicgh
estimated ambi en t lead conc entr.a t i ons . Namely:

• Some of the emission factors taken from AP-42i nc 1ude gen.era 1
emission factors tna t are used to r epresent a variety of proce s se s..
including blasting. As a result. these factors are eons l der-ed .

• A variety of controls are available that will provide dust
suppr e s s lon in excess of that as sumed by NL. These I nc l ude
biodegradable oil based dust suppre s.sants , controls on veh i c l e
spaeds , cont rol s on drop helghts. and coverings over specific
fugitive emission po.ints.. In particular, emi s s iens from conveyors.
which are responsible for most of the estimated fuq i t tve emissions
from remediation. are particularly well. suited to fHgitive dust
COntrols. .
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* The modeling pe'rformed in the reportwasdol'le without the use of
on-site or local metoro'logical data, despite the fact that data were
available for use in the model. Instead. worst case assumptions
were, used to ge-nrerate a one-hour average. wh i eM was 1a t e.r .il,dj'uste,(j
toa quarte r l y average. This is an inappropriate use of tne ISC
model and' leads to overly conservative cone en tra t i ones t i mates .
Other a.s.sumpttons in the modeling which lead to cons erva.t tve
estimates mc lude : simulation of sources as area sources rather than
volume sour ce s : and the close pro)(imity of r ecep tor s to assumed area
source boundar i e s , which the U'SH'S manaul for tl'1e ISC model
indicates will generate higher e-s t imat ec ccncent r at tons.

In conclusion. EPA '5 op-i n i on is that Nt's emission rates are
conservative and that the emissions from Alternativ,e lOC can be controlled to
such don extent that the ope r a.t ton s should comply with the lead, NAAQS., It 15
EPA's intent. to comply .... ith this standard in implernenti:ng Al tarna t i ve lac.

7) A1te'rna t Ivel OC relies on unprove.n teCliln:o logy.

EPA Res:ponse: The battery recycling eqwipment used In the pilot s tudl e s
was conventIonal ma,c;h1nery. Dur1ng the p1lotstud1es that
equt.pmerrt was able to recycle. the mater1alfrom the Gould
site. EPA reG0gni zed that there. we,re some mate:r tal s
ha'ndling problems associated with those tests and that
those problems will require add t t t ona l design work before
a f ac tl tty is constructed at tne Gould s t te , However, it
is EPA' s opinion that the basic tech,nol'ogy for
imp1ernent'ilil9 lOe i'5 prove n ..

8) EPA and OEQ have failed, to follow basIc admir.llstrat1ve ar;ld e'l7lv;rommental
law principles' 1m se 1eeting their preferred: a 1ternati ve.

ERA Response:, EPA and DEQ. after .re,adlng the draft. FS. expressed support
for an a.t ternattve that tepresenteda' var tat ton 'of an'
alterarit1ve ptesented in the draft FS. It was requested
that thi s alternative be f'ur the r developed 50 that EPA and

'O£Q ceu l d eV'alutate \tIn more detail. During: suasecuent
meetings in January. NL and Gould provided EPA ~nd bEQ
wHh suff1c1!ent add'l ttona.l informatIon that the agencies
were fur the.r able to eva1 uate th Is a lternat1 v'e and p,repare
a proposed p l an for the pub l f c.. This informatIon was
provided to EPA prIor to the de l t ver y of the final FS
report .

• .. It of Hil
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9) EPA and DEQ ignore,d the recommendations of ·the ·re'port prepared by
Environmental Standards regarding risks from reme1dial actions.

EPA Responlse: EPA evaluated the report alo(:lg with tl;le FS.. As the record
of decision snovs , EPA'.s eva l autton of the Alternatives
differs from that contained in FS report. EPA's
evaluation differs f rom Environmental Sfandardson this
par t i cu l ar issue in that EPA has expre s.sec its intent to
implement 10C in a manner that is fully protective of
pub li c health. DtJring design estimates w,i 11 be made of
fUlg:itiveemissiofls from thedesig:ned facilities and if it
appaar-s that estimated fug'itive emi s s i.en s re su t t in
exceedences of the NAAQS for lead, design modificat:'ions
may be re'qui red. In addi t ion , duri ng remedi a Hom, if
v i a 1at i on s are not ed, act i v l t i e s will be fu a 1t eQ or
cur ta i led . By doi@g this EPA expects to ml a trnt ze off site
deposition of lead such that the s.pread of contamine.t i on
from the site on to adjacemt properties should not occur.
Sy "spread of contamf nat ion" EPA means a statistically
significant Incr-ease above backqround levels.

10.) Alternative 10C is not cost effective and re'sl!Jlts in costs of $11,000 per:
ton ofre c yCl:ab Ie s.

EPA Response: The $11,000 per ton figure appears to based on the total
cost fore:ntire remedy; the cost for the re€yeling portion
alone appears to be far less than this. For example. the
detailed costs for this a l te rna t lve include estimated
costs of over $2,500,000 per year to dispose of the
mate r ial at a hazardous waste .1 andfi 11. . EPA has stated.
that it intends to minimize- the amount of material . t~atr
requires. RCRA disposal. Also. in the screel'ling of
alternatives section of the Record of DeeiS-ion,·· EPA states
that the higher costs of Alternative 10C are commensurate
with the higl:ler long term effectiveness and gre.ater
reduction in volume of lead in the waste stream achieved
by this remedy.

11) Institutional controls can be used effectively, those controls are as
much a part oJ 10C as they are of 2C, and they are Widely accepted by EPA.

EPA Response: Although institutional controls are mentioned in both lOC
and 2C, the controls differ in the extent to which they
are part of a complete remedial·package. In lOC controls
wi 11 be used in ar eas where contamination has been treated
to the maximum extent practicable, while i n 2'C they are
not. In addition, EPA questions the effectiveness of
t ns t t tut i cna l con trc l s . par t t cu l ar l y en por t icns of the
site that are not ovne o by Gould Cseecomment#4 on page
12) .
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12) H'as EPA/OEQ consider,e',d tlile imoac:ts of uti;lizimg some 3'0,000 yards of
1aRofi 11 sp.ace.

EPA Respofilse: EPA and DEQhave con:si dered the i mpac.ts of d i spes i Iilg of
80.,000 yards of.material in a RCRA landfill and consi de r
them to be an undesirable requirement associated with
implenienting the selected remedy. EPA intends to devote
extensive design effort to developing a process tha t will
minimize the amount of material that will require disposal
in a RCRA Iandftl l . If based on the results of the de s.i qn
phase. it appe.ar s that the qoa.ls of treating all of the
battery casings and minimizing the amount of material
reqlj'iri,ng RCRA di sposa l are not compatlb l e , an adiditiomal
pub l iccomment perioQwi 11 be es tab l i shed, and the Re,cofe
of Decision may be modified. At such time, KPA would
pre sent to the public other options which are equally or
mote protective of public health that allow this material
to remain on site.

13) The discrepancies between EPA's deciSion at this site and EPA'sde,cisioll
at the Newport Dump site were mated.

EPA Response: In each casei t d!JDpears that IIPA evaluated the si te i 11
accordance wi ttl the reql!Ji rements of CERCLA. Usin.g the
same approach at different sites can result if! diffe're'At
decisions, dependin.g on the specific al ternat tves
available for remediation, the spec i rtc health a'Dd
env'i ronmen ta 1 threats. and the 1a-ws and regulation that
are considareo ARARs.

14) EPA mod if ted Al.ternat i ve 1QC i 0 pre sen t i 09' it to th,e pub 1i Co

EP'A Respons,e:
..

EPA described additional work that was .bei nq done on
Cleaning"ebonite to point 'out tlilatad<Htional steps that
were possible aside from the waslil.ing steps t nc l ude in the
p'i l ot studies. It is EPA's intent to design a trea tmee t
plant. that is g,e1nerally c.onsistent with the prccess.es
p,resented'i n the fS by Nt. and Gou1d.

15)- IncolilsistenJcies were noted in the Supplement to the Draft Feasibility
Study of Cleanup Alter.natives for tne NL/Gould Superfund Site.

EPA Response: TIileonei ncons.is tancy that has AOt been addressedea.rl ier
in this re sponse involves differences between the
eva l ua t i on of the protec.t i vene s s of the cap HAd,er
Altermatives 2C .and 10C.. Although the cap' under 2C is
thickef, the overall prot ec t ivene s s of a cap in th is
situation is not cons i de red as high because of the higher
levels of contamtnat ton that will exist under the cap in
Altermative 2C.

in"'''''''.'I,'''!_", l'iIlM.~"'II~·-,·~, 1'·-1 ,-i'----,IiIi1i1'o'j'---T'
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Concerns raised in the comment letter from Gould, he, dated March 18, 19'88 ,
are detailed and respon~ed to below:

I) Alternative laC is so dang,erous to human health and welfare and to the
envi ronment that it subje'cts E.:PA to mass ive third-party nabi 1. Uy for persona 1
i nj ury and p,roperty damage.

EPA Res(:)ons,e: As stated e l s.evner e in this Record of Decision, E~A

l rrtends to implement lOC in a manner tRat is pre tec t tve of
public healt/il and complies wltfu ARARs, ililcludililg the NAAQS
lead s.t.andard . Giv'en EPA's t nten t regardil1lg the
tmpl ementa t l on of laC. it is mot ant ic tpa teo that the
agency wi 11 have' to re 1y om any sh i el d prov ided by the
Federa l Tort Claims Alet or liability limltations providreid
for withitl CERCLA as a:mended.

2) EPA's proposal to sele,let Alternative IOC is "-ot SU'PportedbY the record,
is· inconsistent with statutory l3.lild reg8'latory criteria, and will he overtl!Jrned
by judicial r eview.

EPA believes that the selected remedy is cons l s tent with
statutory and regulatory criteria. The standard for
judicial review is the arbt trary and capriciousstandarcl.
EPA's se l ec t l on must be upheld unless the objecting party
cam demonstrate on the Administrative Releord that the 
remedy is arbitrary and capr i ci ous and am abuse of
di screti on or oth.erwi se not in accordance wi th the law.
The a,g,ency be l reves tMat its decisionmaking process as
demons tra ted' by thi s Admi nis tra.t tve Record is both
de l tberate and centemp.la t tve of all considerations.

3) G:oClld fe'e"ls that for EPA .to 'select AlterlJaUve lOC wouldbe"arbitrary,
cap,ricious. unlawful, and an abljse of decretion that will violate a.ll
applicable criteria fo~ remedy selection.

EPA Respolilse: See response above.

4) Gould feels it would tlearb trary, caprlClOUS, unlawful, and am abuse of
discr:etion to select an alternat ve not supported by the' ROD

EPA Response: See response to #2.
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5) Gould feel s EPA cannot properly take@uub1 i c acceptance into account where
it has misre.pr·esented the fe,cord to the p,ublic,

EPA Response: The public near i nqs were recorded and P'RP's were giver:1
sufficient opportunity. to present their a.l te r aa t i ve . The
agency has pre sented both its views and. the views of the
PRPs to the pub l lc daring the comment ·period. and has
complied withl all r eou i r emen ts for public notice and
comment as established by CERCLA as amended.

6) Gould feels it was un1awfwl for EPA to add the Portland site to the
NatiQfla 1 Priori t; es li st ("NPL")

EPA Re,sponse This statement is untimely and moot. Since the site is am
the NP'L, EPA is re<:juired by law to conduct a RIlF5 study
and take appropriate remedia.1 action ceos t s tent witlil
CERCLA. The ROO ano Se lec ted Remedy refl ect the ag,ency' s
a t tempt to do that.

7} If Alternative lOC is s.elected and implerne}lted, EPA and tme PRPs w,i 11
potrentia1lybe subject to ma·ssfve and costly liti'gat1on.

EPA Response: This, concern as rai'sed by Gould refers to eithle'lC
litigatiora brought by the PRP's against'tlile age,ralcyor
third party liability actions brought by other part1es.
As to third party li.abilityact1ons, as s tated el sevbere
in th i s Re cord of Deci sian, EPA 1ntend s to tmpl'eme:nt 10C
in manne-r' that is protective of. public health and cemp l ie-s
with ARARs, 1nc 1udi ng the NAAQS lead standar.d . (;;1 vefil
EPA'sinte'nt regardi.ng the implementation of 10C, it is
not anticipated that the a.gel'lCY will have to rely on any
shield provrd.ed by the federal Tort Claims Act or
11abi llty l tmttatlons pravi ded for within CERCLA as
amended. As' to' PRP generated j:iti ga:tion., EPA cons l der s
the risk of such litigatioR to be errdemt c to theCERCLA
proces.s , espec.ta ll y in such ililstances where EPA's proeoseo
remedy differs from th:at of the PRP' s . Such 1i ti gati ve
r i sk should not bear w.eight ira arriving at an a(;lp,)"oop,riate
remedy under CERCLAas amenEled.
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s~cnON D

REMAINING CONCERNS

This section descr.Hies is.s ues and conce rn s that EPA. ha.s mot beem able to
address to date. or imust conti nue to addr ess dur i n9 RO/RA. '

• How cOr:ltamiRated is local ground,water anc;j whatwi]l be dope about it?

EPA Response': EPA was unab l e to fully address this sincea'dditiolilal
investigation is required to fully characterize local
qreundwat er and the impacts of surrounding indus.tr t es
and to eva 1uate feasible remedi e-s . Additional
s tudt es of a wider area are in the planning s t aqe s
and resul ts are eX'pjected b:y S:pring or Summer of 1989,

- Cit zel'l a.siked what water quality st.a·ndards.the remedy wowld have to
ach eve 1 and if we oi Q mot know! how cou1d EPA se 1ect a cleanup
a Heina ti ve.

EPA Response: EPA mas decided to select a remedy for sc t t s ,
se.d.tments , and casings, but to defer the grol!Jmdwater
remedy until we have additional information. Cleanup
and monitoring levels for grouM and surface water
will be detefmil'1ed at that time.

-Who wi llpa y for the remedy?

EPA Response: E'PA was unable to address this since negotiations
wHIil the PRPs remain unresohecl.

Cit i zens -r as i eq 'the. fall owing' cone er nsand q:ue s ti 0nS rega.rd ing d:eta,i 1s of
the design of the proposed plan/selected remedy which will have to be
responded. to in the remedial design process:

-
•

How wi 11 EPA take i rnto account BPA power 1i nesacros s adjac.ent
proper t ie s WA i ch mws t prov i die uni n·terrupted e,le ctr i ca 1 serv ice?

If lead isbind'ing to the soil, is there a saturation point and how
long wi 11 it be before the 1ead/soil s reach the saturation point and
start leacming out and contaminating groundwater?

Duril71g cleamJip, will the spils; at tMe edge of the Gould property
would be disturbed?
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• What precautions wi 11 be taken to (ontrol dlclst and airborne 1ead
emissions whe'nHmaterials aree"xcavated an.d/oT transporte'o. from" t.he
site.? (Some related issues were addressed f n answer to the ~'R:Ps

conc.erns)

• Is there a risk that air emissio@s from the site coul'd be
electrically ,cond.ucled. aqd cause a risk to/from the neiglMloring
rowe'rl ines.?

• Has EPA e,xamic:led the e)(istence or lacK thereof of biomethylation of
lead and aTser:1ic and does the selected remedy prevent any further
biomethylation.

EPA Response: EPA will address all the above issues duning remedial design.

Citizens also requested the fo l l ov i nq:

• That EPA keep the pub lie., including w<;>rkers in the area. informed in
a timely manner of the r esu lts of engineeri ng s tud i es , pi 10,t tests.
and other aspects of remedh,l design of the, sele.cted remed,y. [PA
will prepare and distribute fact sheets periodically and as
appropr ! ate.

EPA Response: [PA will provtde am opportunity for pub.l i c comnent ,
including a meetilil9, to discuss the remedial d:e'sigin
before it is appro~ed or completed by EPA.

• That EPA cont lnue with the groundwater studies being planne1dand
report back to the commumity.

, .
EPA RespQns.e: The stud'tes, will be done and EP.A will, provLdea

pub li c comment period' and meet1ng whe.n results are
'ava1'1 ab1e, " '

• That EPA caref'ut l y monitor and centro l air emissions dl!.J:rimg
remediation to minimize a.lrberne lead emissions.

EPA Response: EPA wi II s peci'fy and if nece s s ary conduc t ai r bar ne
eni sstons monitoring and control measur e s durirrg
RD/RA.
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iuorx TO ADHINISTRATIVE RECOP-" fOR GOULD

Ql2h.Jfil... ~fLjJuee..,.. _

0000000' . Pre Superfund

Type/Description,' Date fag,e..s.

Letter re revised proposal for ground 12/24/81 <)

water monitoring program; well diagram,
schedu1 e of charges

A.u..t.hm.ouao i z.aLi,oQ

K. C'.. Robbins, D(imes &

liloore

J.G. P(ipp, Gould

00000002. Pre Superfund

00000003. Pre S.uperfund

factual report Ground Water Honi lo,rlng 3129/82
Program, Port1and. 1'1 ant sl te, Portland,
Oregon

Sampl i ng report re ai I' .sampll og survey 9/13/82
at Gould site; attached sample analysis

33

9

Dames & Hoare on behalf
of Gould, Inc.

Paul Boys, [PA

00000004. fl,re Supedund

00000005. Pre Super Iund

Letter with attached, lab analyses re
ground water anal ys.e.s at Gould site

lab analysis re Ore.gon'Riven Projecl
Sample 1135402., 35404,.35405, 35407.

35409! 35413, 35415, 35417, 35419,
354'21, 354~3, 351130

11/9."82

112.1/83

4

16

Andrew Larson, Gou l.d ,
Inc.

EPA lab

Charles. R. C1 i nton ,

Oregon DEQ

I

1
1
I

,00000006. Pre Superfund

00000007. Site evaluaUon, reporl

00Doa008. SI te eva1 uat ion repo:rl

0000.0009. SI t'e evaluat ion re,po1'1

00000010. Site ev'a1uation re.porl

MapS, notes r e wa~ter right appl i ca- 4'113/83
lions i nGou Jd-Rh one 1"0 ubene area;
well record and street diagram re
Gould site

POle/ttl al hanrdous waste si t e 8/015/79
t ent at ive disposition: irwento.ry..,,,;,
possib l e sources of hazardous wa's'le:
map and a d'iagran:i. of Qoane Lake a'rea,;
potent~a1 hazardous wasle sill"
identlf1:'i:ation and preliminary as s'es s-
ment re Gould sile

Potent i a1 hazardous w~ste site l'og re 11/29/79
Goulds!le

f!otenlia1 hazardous IiI"S t e s ite~~ final 3129/BO
strategydeterminalion r e Gould site

Potent i.a1 haz'a1rdous waste s i te--s ite 8/26·.182
ins pee t i.on reRo rt anddi agramo f air
monitoring sl.tion~ r~ Go~ld site

6

9

10

EPA

J.W. rey, EPA

RobertStamnes, EPA

Paul Boyes, EI'll
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000000 n , 5 i te eva 1ua,t ion report

00000012. Site eva.lua t i on r eport

00000013. 51 te evaluation report

Report re visit to Goul.d site

Potential ha~ardouswaste slte--site
Identification; attached letter from
Army Corps of Engineers ~o EPA re
Idenliflcation oJ hazardous waste
di sposa i si HS

Qescription of Gould slle and proposed
work with il ttached s ile map

216/85

'912186

4

2

4

Homer W.• Westcott, Army
Corps of Eng; ne.ers

00000014. NPL proposal/comments on proposal

nooooo 1'5. m'L proposal/comOl,:.nts on proposal

Excerpt from fllderal Registe:r, Vol. 12130/82

Vol. 7, No. 251, re EPA, 40CfR P,art 300,

amendmen·t to Natl ana 1 011 and Hazardous

Substance Conti ngency Plan; Thl! Nat iOll~l
Pr! orH i es Li st

Excerpt from fed_ral Re~ister, Vol. 9/6/83

48,No. 175, re EPA. 40CfR Part 300,
Amendment to National 0 i 1 and Hazatdou,s
Subs lance Cont i ngency Plan; Na'li ona1

Priorities List

9

16

000000 1.6. PermH s

00000017. Permits

00000018. Pe'rmlls

00000019. Permi t.s

EPA-"Notification of Hazarduus Waste
Activity re Gould site,'

EPA-~Generalinfo,rmation form, con
sol idat'ed Permits Program re Gould
si te

E!PA--Not if icati on of Haza,rdousS i t e
re Gould site

Letter re request by 'Gould, Inc,. to
withdraw TSO permit application fo,r
Gould site: EPA-General Information,
Consolidated Permits progr(lm

8/12/60

11113/60

6/3181

811'7/81

2 Frank E. Moore

'} Croft L. Smith, Gould,

Inc.,

M. ~,. Elmore. Gould, InG.

10 Oavi d C. Ross. Gould,

Inc.
Linda Oaw~~n. EPA

00000020. Rl'med i al Ae lion 1'1"" t er 1'1 an fi nal , R!'m!'dlal Action Ha'st!'r Pb",
Gould, Inc., Portl~nd, Oregon

111M83 8?
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Qac.No , rile Type/De$Cr.lllllQn Dalie ~Author/Orll,]n i l.ati on I\ddress ee.L!lrgan\ zali on

0000002,1. Adminlstra,t ive Order Administrative Order on Consent re
RIIfS by Gaul d. EPA docket #1085
85..,08-106

8128/85 27 NL Industries, EPA,
Goula. Inc

0'0000022. Samp11ng pl an.sZpr ot o.c ol /QA&QC
plans

0900002). $amp1 i ng plans/proloco lIQA&QC

plan~

Memo r e Doanes Lake d\ st 1" ct of 10126/84
Porll and - aqui fer' test

letter re Comments on draft Techn icall lIV8S
Resource document enli t led "Soli d Was te
Leaching Procedure,"

3 BIII Rdber'l:~on/B'3rt

Bartholomew, Sta'le of
Oregon

Willia~ K. Weddendorf,
NL I ndus.t.r i es, Inc.

Er,f\ Ie Sc'l.lm\,dl, Sta;te
of Oregon

Pat r',j cia Storm , EPA

00000024. Sampling pljns/pl'oto£ol/QA&QC
plans

0000002.5. Sampling plans/prototol/QA&QC
plans

00000()26. Sampling plans/protocollQA&QC
plans

Qual i ty Assur-arrce Pl an re Gaul d site

Append;)( C...,.Qua1 t ty Assurance,P,roJect
Plan re Gould site

Memo rewa>ter samplin~ and analysis
methods for Nl/Go1,ll d

411!8/86

9116/86

10/2711'16

2

5

Had an Borow, Dames &

Moore
Marck'Anderson., Dames
& ,Moore

]
j
~
!
il
J
-I
I

J
j

000000.27. SampHng plans/protocol/QAIQC
plans

00000028. Sampli ng p1ans/pro,tocol IQA&QC

plans

000000'29. Sampll,ng pl.ans Zprol ocn l/QA&QC
plans

00000030. Community r e l a tionszpub l i c
participation

00000031. Community telalions/pub],;c
participiltiOr'l

00000032. .Commull i ty re lations/publ i c
part i.ci pat ion

Letter re agreement wi th respe,ct to 1/16/87
samp1 i ng and monitori ng; agreemen,t
and diagram of Gould site

letter re ('hange in groun'd water 2118/87
sampl ing p,rocedures at NLlGould si te

letter re repurge wells and Ph values 2J25/87
at Gould site

letter and attached copy of prell,mi- 11123/83

nCiry community rehti'ons assessment for
Gould site

Memo rekeepi ng U nlon CommuriHy 5123/85

Ceniteradv i.sed of cl eanupprogres s

at Gaul d s ite

Communi ty rela\Uons--work pla,nmemo 7125lB5
for the Gould, Inc., site

5

9

6

Mark C. Rutz~c~, Preston,
Thorgrimson, Ellis &

He 1'man

Mar'k Anderson, Dames 8.

Hoare

JohnD. Cooper, Dames &
Moore

Nancy Jeuick, CH2MHill

J .. A. GiTl e.spi e , Oregon
DEQ

Camp Oress'er & McKee, Inc

Pa'l,ri cia
Ci rone-Storm, EPA

Patr iei a C.Slorm,
EPA

Pat r ici a C• Storm I

EPA

Phil Millam, EPA

P'at Storm. EPA

EPA
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00000033. (oflWTlunity r el a.tl cn szpub l i c
ps.r tic i pati on

fact she et and dll.:IQram showl ng loca- 8/13/85
t l.ons of monitoring wells and s amp l lnq
po i nts

4

00000034. Community relations/pub'; c

participation

00000035. Lommunity re1ali r;ns/pu,blic

put lei pa t i on

00000036, Conmun i ly re l a t ions/publ i c
par t i c:i pat ion

000001'18. Community relations/public
participation

000001<1.9. Community relali0 f1s'/public

participation

0000003]. Newspaper clippinQ5

oa000038. Ne,wspaper cl ipp i nq ,

ooaoOOJ9'. Newspaper clippings

0000001\0. News.pa'per cl i ppi nq$

0000004\. New5,pape,r cli ppi nfJs

00000042. Newspaper c1 ipplng"

00000043. Newspaper clippin~~

Final Community Relations Plan, Gould,
Inc., s i le, Porll and, Oregon

Gou1 d site update and map of
vicinity

Statement of work, Commun i ly Re1at ions
Pl an

Transcript of public hearinq.,
Porlland, OR

Transcript of public hearing,
Portland, OR

"Jox i e was t e's lo delay Wacker expen
sian," wi th a'Hathed d i agram of Doane

Lake area

"Rorlland i ndus t r ia Ivsl te 'Is uJ\Offi~

d al t oxi c dump"

"Portland's t oxt c armpi.t"

"Gould pr-cper t y to undergo extens i ve
e~amlnation"and "Supe rf und blasted
as Superfailure"

"Superfund forges on am;~. i denl i ly
crisis, cr i t i ci sms"

EPA news release re slad of investi
gation at GOl!ld site

"Prccedures for cleanup underway"

12185

1986

2/18/8B

3/10/86

6/15/85

6/25/85

6/8/B5

9/1 0/85

9129/85

M14186

4/17186

26

3

108

63

2

6

3

Camp Dresser t. HcKE!f" Inc. EPA

Steve Jenning, The
Oregon-,an

The J'ou,rnal-Amer i can
(Bellevue)

Garrett Romaine, Willamette
Week

Spencer H~lnz. The
Oregon'; an

Spencer Heinz, The
Oregonian

EPA

The Oregonian
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000000<14. Newspaper c1i pp i ngs

00000045. NewsPaper dl,pp; ngs

lype/Descriptipn

·Packwood charged with stalling on
Superfund" and "Superfund a must"

"Positive to)Clc~wasle tests d'elay
Watker expan$~on in portlandD

pale

9127/86 &

9129/86

~ AutborLOrgani zation

The Oregonian

Add re 5 see/Organ i rat ion

000000<16. WOirkpl an and modif I cat ion

00000125, Workplans/mod IJI cat Ions

00000126. Workplans/rnod; £italians

00Q00132.. Work plans/mod if kat ions

0000.0047. Remedlali nves t ; gal i on/dlr;! f t
reports--Fol d.!!r 1

00000048. Remedial ,lnve.stlgation/draH
reporls--rold~~ 1

Gould. Inc., slte:'-Remedlal 'Investl- 313'1/86
ga tlon and reils fbl]i l.y Study Workp1an

Letter and at.tachments re RI/rs 6/25/86
Workplan mod'i fl cat I ons

L,etter and aHachments re RI/rs 8/22/86
Workp Jan modi fI cations

North Doane's lake Sit.~ 6/87
Characterization ~ork Plan

Remedi.al Inves,tigaHon, NL/Gould .sile. G/l/a7
Port! and, Ore90n~-drafl report, Vol. t"

text

Rt'mt'.di'al Ir\\lestlga'lIon. NL/Gould site, 611/81
Portl and,Oregon":-diraHreport, YQ1. 2,
Appendices

372

5

3

95

272

352

D'ames 8. 1'1001"1'

Anne M.. Topker,
:Mark W. Anderson.

H~rk W. Andlrson,
Dames & Moore

Camp, Dr es se I" &

McKee, Inc.
Dames &Moore

Dames & Moo,re

Dames & Hoare

Patri ci a C. Storm,
EPA

Patrhia C. Storm,'
EPA

EPA

EPA

EPA

0000001\9, Remedial i nvest i qa.ti.on/tlra-ft

rernrts-..,fol.der 2
Preliminary remedial technologie,s
,report, Gould, site Remedial
Investigation and feasibi1i'ly Hudy

617/B6 16 Dames &Moore on
beh~lf 9f Nl Indu~trie5

and Gould, lnc ,

00009050. Remedial investigation/d.raft
report~--Folder 2

00000051. Remed ia1 inve s t.tgatl ori/c ra ft
re,p'o,rts--'ralder 2

00000133. Remedial lrw€st'igation/Final
Re,po'rts, Folder 1

Hydroge,ological data report--intedm
evaluation, NL/G~uld RllFS, Portland,
Oregon: attached 'Pl ales lA, 1B, ic

Letter re coement s on hYdrogeol'og,1 cal
re,porl prepand by Dames & Moo:re for
Gouldslle

Remedial Investigation Final Report,
Vol. I, text and Jlgures

2/27/87 104

4/27/87 2

11116/87 290

Dames & Moor" on
behalf of Nt Lndust ri es
and Gould. 1nc.

Paitri c ioa C. SJtorm, EPA

Dames t,. Moore

James ·E. Tracews~i,

NL lndu st r i es , Int.

EPA
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UPl1/uescrlption Date

00000134. Remedial lo~estilpl ion/fina1
Re.ports, Folder 2

000001'39. Remedial Inve s t i qatl on/
Oraft Reporls - folder H2

0000005l. (~rrespDndence/Rl!rS

u0000053. (orrl'spoodence/R I1is

00000054. Co'rrespood'encelR 1;' r S

00000055. C~rre~pondence/Rl!rS

00000056. Cur r e spondence IR II f S

00000057. Correspond~nGelRl/rS

00000058. Correspond~nce/RI! rs

P~medial Inv,'sl;ga,tlon final Repor t , 11/16/8,7

vul. ,2, text and flYlJl'es

rover letter regardfng aHached 9/24/8.7
Draft Response to Conment s on
!iyd!rogeolo~lc IssuesRI Report.

letter re EPA request to Army Corps 8/26/85
of Engineers to act as on-site
representative durl ng RI/F·S at Gould
site: attathed Scope of Work for
techn·j cal aH,i stance

Memo wi th a,t lached let ter, i nterage,ocy 10/4/85
agreement and workpian for agreement
be tween EPA and Anny Corp.s 0 f Engi ne.er s
re overs~ght of Rl/~S at'Goul~ site

Letter re Rl/fS activities at Gould 11/14/85
site

Letter re Issues ral sed a t Nov. 13, 11/20/85

1985" me,eting and RIIfS ae t i vi ti es
at Goul d site

LeHer and draft Response Measures 1/]11,/86
Program for Surface Debri~ at Gould
sill'

Letter re status of surface debri s 6/9/86
at Gould sill'

Letter re July 29,1987, meeting and 7/31/87
cOlTlllen.ls on d ra ft RI'mI'd i a1 Inves U 

gat;onReport and feasi bi ] i ly Slud.y
Report

313

93

3

6

2

2

20

2

2

@ames 8. Moore

Dames &Hoare

Pat r i c i'a C. Storm, EPA

Patricia C. Sto'hn, ~PA

Michael C. Veysey, Gould,
Inc. -

Pat ri c ua C. Storm, EPA

Hi11 lam K. i-Ied'dendorf,
Nl Industries, Inc.

f. R. Base.r. 'Nl Indus
tries, Inc.

EPA

Davi d Tella i EPA
Bill Renfroe,
Oregon OEQ

Costas Zo.qa.s , Army
Corps 0 f En.g;neers

Curt Lambert. EPA

Pa tr it i a C. SLcrm,

EPA

M:ichae1 Ve'ysey,
Gould, l.nc., -

Patricia
ct rone-$to,rm, EPA

PaI r it ia

Cirone-Storm, EPA

. Jal11es E. I r acews ki ,

NLIndcs t r i es , IDC •

00000059. Meetings: RilfS

00000060. Meetings: RIIFS

Schedule and agenda for Gould si le

briefing

letter and proposed-agenda fo r
briefing 00 env i r-onmental i-ssue.s
by [PA

8l1'9/85

9112185

3

2 Don Larsen, EPA Ann Warner, Office of
Senalor Mark O.
Half i e1d
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L1.12L-1lo.... '-fjul....e_~ ~ _ Ine/Deu[ lilt lon Date ~ AUithorLOrllalll,ldUOO

00000061. He,etings:RllfS

00000062. Meetings: RI/fS

Noles re coordinat:lon meeting for
Gould sHe and attached list o,f site
cont-aiets

Memo re ~eeting belween EPA and
Oregon OEQ re hazardous cleanup at
Doane Lake

1'1/9/85

5120/86

3

3

Kathryn Carlson, Army
Corps of Engineers

PMrl cia C. S:torm, EPA Addressees, EPA, DEQ

00000063. Gene:ral eor re.spcnd'ence

00000064. General correspondence

00000065. Genera' correspondence

Let.ter reo cl.eanup of Doane Lake
dl st 1'1 C'l

Letter re removal of debris from
Gould sHe by local. smelter

l.eHer, handwrit.ten nctes and reee,1pts
re removal of surface debris from
Gould !olle by local !omi>lter

113/86' 2 Mi chile1 J. Downs, Oregon, Chuck findley, EPA
DEQ

1121/86 PaUi ci a C. Storm, EPA Michael Ver~ey,

Gould, Inc. -,

2/4/86 4 H,; chaa'l C. Veysey, Gould, Patr i ci a C. Storm,
Inc. EPA

00000066. Gener~l correspondence

00000067. General co r r.esp cndenoe

00000068. General cor-r espond'ence

Letter re cal cul-at i'on of volume of
rubbe.r and crushed baUe'ry casings
atGou ld s,i Ie

letter re removal .of surface de,bri;s
f rnm Gould sl te

Let tel' and workp.lan re dr-um di sposal1
batteryca:sing lranspo,rlatlon

3/17/86

anl/66

6110/87

2

2

6

Kent W. Cox &AISOCS.,
Inc.

Wlllla~ K. Weddendorf,
NL Indullries. Inc.

Hark D, Schul the'i I, Uames
& MO.ore

James A. Gibbs,
Gou ld , Inc,

Patricia
CI rone-S t orm, EPA

Patri cia Storm, EPA,
and Tom Hi'lle'r"
(ojregon DEQ

I
i
1

1

1

00000069. feasibility slud.y/draft report

00000137. feisiblll ty Study/flraft
Reports, Blnderltl

00000138. feasibility StudylDroaft
.Reports, B,l nder #2

feasib,ility study; Phase B report

Feasibility Study, Volume I,
Tel/;t

feasibility Study, VQlume 2,
AppendiCes

6/5/87 61

11119/87 310

11/19/87 31:8

Dame .. 8. Moor~

flames & Hoore

Dames & Hoo!"e

EPA

EPA

EPA
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00000 140. Feas i b11 i'ly St ud'y IF ina 1
Report

00000141. Feasibil Ity Study/Final
Report

QOOOOI42, feasibility Study/Or,aft Reportsl
Supplement

00,000147. FeasibilHy Study/Final
Report/EPA Comm('nls

00000070. Treatabll ity study

00000071. T.reatability s-Iudy

feasi bil It)' Study fi nal Report.
Vol .1, Text

feasibll'tlyStudy final Report,
Vol, 2, Appendl~es,

EPA suminary and corrinenls on Draft
feasibility Study ,

EPA cominenh on nna" Feasibility
Study

Letter and report re prel imina,ry
Heatabl1ily study on lead conlami
nated 5011

Lab report o~ 19 s~mpl.$ of various
mater\.als (lab. No. 4793)

2/88

2/68

2/88

3/1[6/88

7/27/87

8/1<1187

545

447

36

z

9 .

Dames &Hoare

Dames &Moore

EPA

Dave Tet~a, EPA

Todd K. Walles and James
H. Dougherty. We~ton

Se rv i l.'es, Inc.

Barbara Gleason, Lauds
Tes:ti n9 Labs, In(.'"

N.Lo l ndus t ri es
Goul d. Inc. '

Dave I e t ta , EPA
Bill Renfroe, DEQ

N.L. Industries
Gould, Inc.
Dave Tet t a , EPA
William Renioroe. DEQ

Jim Tracewsk i •
Nt Industries

Jim Tracewskl, Nt

Indust.rie s , Inc.

Hark Schullhei~.

Dames & Hoore

"".

00000072. Treatabi 11ty slurJ/

00000073. Tr,eatabil ity study

00000014. Treatability study

oooooon. Comments on Rl/rs

00000076. Conmerrt s on RllrS

Letter r e reques tfor perm iss i onto 8/2 1/67
send ~3-cublc-yard·sampl.e loPolycytle
Indus t r l e.s. Inc.

Draft work plan re collection and 9/4/67
transport~t;on of battery casing material
from Gould sHe tOPolycycle Industries

Oraf,t materials re i.nHial screening of
preHminary alternatives, final remedial
allernatlvH and general response action
categori.s and associated remedial'
te~hnologles: atta~hed (ha~t

letter re Bcnnevi Tle Power Adminislra- 7/17/87
t; on's concerns about acti vi ties a·l
Gould site and draft fS report

Hemo roe comments on' ai rm()nHor\ ng 7/23/87
port ions of draft RI report prepand
by Dames & t:1oore

z

6

3

3

Dav;d Tettil, EPA

Judith L.Woodwa,rd, BPA

John W. Schweiss, EPA

J'a~es E. Tracewsk i ,
NL Industries, tnt.

Dav~ Tet ta '. EPA

David Tet t.a , EPA
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DDDDoon. COlTJllents on RIIfS

00000145. Corrrnenls on RUn

OOOOOQ79. Cornnents on RI/fS

00000146" Corrrnents on RIIfS Dave letta, EPA

Dave lett a ,EPA

D.ave Tet t a , EPA

101'; 11 ; am Ren,( roe
OregoD DEQ

Addnssec.e/Orllaol zaUooDate f.a.Ull- Aljlhor/Oroanl Nt! 00

7/27/67 5 Kevin Dyer. Army Corps
oJ Engineers

712.7/87 Roy R. Jones, EPA

7/28/87 2 Rene fuentes, :EPA

1/15/87 4 Kenneth KauJf man
Oregon oeQ

1/11/87 3 Lew Consigl ieri • NOAA

Hemo ~e r~vie" of NL/Gould Rt

Memo re cOlTJllents on endange,rment
ilssessmen,l/fnsibH ity Study

U~lte .. re NQAA' 5 l:orrrne'ntson RI/rS
as conc~rns freshwater .~vLronment

Hemo re review ot' quality usurante
f,or R.I at Gauld s:i te

Type/DescripUllil

Rev,lew tomments 0.1\ final R,t

f I] eDoc, No.

00000078. COlTJllen~s on RIlES

000g0080. Document deleted as it is it. duplicate of Document 58

00000081. C~~ln Df custody Chain of custody record re Job No.
11831-034

4/16/86 John Cooper, Dames &
Hoore

00000082. ChaIn of custody (PA Reg!on 10 Labo!ratory--analyses
required (me'tal s); and f I e'] d sample
data and a Chain nf Custod~ ~heel.

Lab #86160895.

4/1'6/86 3 John Cooper. Da.e~ &
Hoore and Kev,j 0 I.

Dye,r

Pat Storm; EPA

00090083. Chain of custody EPA Region 10 Laboralory--analyses
re.qut red trneta 15); f iel dsamp 1e data
and a thaln Df (u~lody sheet. Lab
#86384550~8638455B.

9/18/86 4 Kev,i n Dyer, John Coope.r ,
Pat$ito.rm

Pat St o rm , EPA

I
1

1

1

1

00000084. Cha.; h of cus lady

00000085. . Chail n of tUStOdy

EPA Regi on 10 Laboralory--Analyses
required: .metal s/Ollygen demand,
solids and nut.ri ents/pri ori ty
pollutants, organ.!cs;f!eld sample
data and chain of cUJtody sheet. Lab
#86510040-86510043.

EPA Region 10 LalJoratol'y-...,Analysis
required: metals: field sample
data and chainofcu<;lody sheel.
Lab #870300,220...,87,030022.•

2121/86

1/1:2187

6

4

Nancy Add'i son and
Kevin Oyer, EPA

Kevin Dyer, EPA
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00000086', Lab reports/raw d~ '.a

00000087. Lab re.portslraw d.} La

00000088, Lab repo,rts/raw d:.' La

O.QOOOO!l9.. Lab repOirts/raw della

00000090, Lab reports/raw rI', t a

00000091. Lab reporH/ri\w d,] La

00000092. La'b reports/raw oat a

0000Q093, Lab reports/raw (h La

00000094. Lab reportslraw d,lLa

00000095, Lab reports/raw dala

QOQ00096, Lab reports/raw a:.:ta

00000097. Lab repo,rts/raw da t a

Hemo and lab reports, re' Wlllamet te
River monHo~rlrlg results 'from near
Rhone-Poul ene/Goul d prope.rll es.
lab ..,850848.

EPA Re.gl'on 10 lab re.port re sampl e
..,86160895

EPA Reg.;on 10 lab report ,re samp~e

#86160895

Results of analysis .of NL/Gould
subsurfa~e sojls. groundwater and
$'urface water

EPA Region 10 lab report re sample
#86384-550 t hrough ~63B4-558 (les l
well)

Revised sllbsudace soils lable

Letter and attached tabl. re correc
t ions to Round 1 chemlcal anal ysi ~

resul'l tables for NL/Goul,d proj,e.ct

EPA Region 10 lab report re sample
#86-51-0040 through 86510043 (tes t .
well )

EPA Region 10 lab reporl re sample
1187-03-0020-22 through 87-03-0020-22
(Lake/Rese rvo i r)

EPA Reg; on 10 Tab report re sampl e
1187-03-0020-22 th!rough 87-03..0020-22

Drum ;'nven'to ry re Gould s-ite

EPA Reg;'on 10 lab report re samph
#87-094550-50 through 8!-09<1550-54

un/86

7/2186

7124/86

8/86-1/87

11 /4/86

1/20/87

1130/87

2/3/87

2/24/87

3/12167

416/87

4/1'5/87

3S

7

9

2

2

4

3

3

11

5

J. A.. G.illaspie, Oregon
. OEQ

EPA RegIon 10 Lab

EPA Region 10 Lab

EPA Regi~n to Lab

Hark Anderson, Dame's
&Hoore

Hark W. Anderson, Dames
&Hoore

EPA Region 10 Lab

EPA Reg~on 10 Lab

EPA Region In Lab

EPA Region 10 Lab

Hi~e Ge.a rhe ar d , EPA

Pat.ri ci a C, Storm,

EPA

Patricia C. 'Storm,
~PA
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Doc. :No, ,-,f""j)""e,--~~__~~ _

00000098. Lab reports/raw da1a

Jype/Desul p,t1'00

Lauds hsll og Laboratories 1ab

rep0l't 00 water sampl es (1 ab #3932)

Date

5/27187

~ AulDoriQ Fgao jza Lj 00

4 J. M. Owens, laucks

Testiog Laboratorl es

Addressee{Qrgaolz~lj~n

H'arlllD Borow,
Dame s & Ho.o re '

00000099. Lab reports/raw data

'00000 100. Lab "eports/raw data

00000127. Lab reportsIraw data

Remed I al lnves Uga,t:ion I tlLlGould
site, Portlaod, Oregon, laboratory
datasupp1ern~ot~Val.1

Remedial 10veslJ~atton, NL/Gould
5'1 te, Par-ll lOll, Oregon. 1aboratoq

data supplement-Vol 2.

Sampl e/Projec:t Anal ysi s Results
for Sample numbers 87094550 through

87094554

6/1/87

6/1/87

2126/87

572

570

5

Dames 81 Moore on behalf
of NL I:nduslrles, 1,oc.,
and Gould, lnc ,

Dames &Hoore DO behalf
of NL Iodu~tries, Inc.,

and Gould, Inc.

EPA Lab, Region 10

I,P

4/16/86 EPA Lab, Region 10

9/1'8/86 .9 EPA Lab, Region 10

12/17186 4 EPA Lab, Region 10

1/12,187 3 EPA Lab, Region 1,0

11/16/87 ~553 Dames & Hoare EPA

I,
1

j
1

00000128. Lab reports/~aw data

00000 129. Lab reports/ raw d'ata

00000 130. Lab reports/r'aw data

00000131. Lab re.po.rts/raw da,ta

00000135, Lab Reports/Raw Data

OQ000136, Lab Reports/Raw Data

00000101. Haps and photos

00000102. Haps and photos

Sample analysh results for ~ample

number 8~160895

Sample analysis r.e sult s for sample

numbers 86384550 thr:ough 86384558

Sample analysis results for sample

numbers 86510040 Jnrough 86510043

Sample ana] ys/i s _res u11s for samp1e .
numbers 8,70.30040 through 87030022

Remedial Inves'ligat Ion; Laboratory

~il'ta Suppl ement , ,Vol, 1, laboratory

and ,QA/QC dllta

Remedl al Invest tgat i on Laboratory
Data Supplement; Vol~'2, laboratory

and QA/QC data

Photo anal ys i s of Doane Lake hinar-

dous wasleburi.al sile, Portland"

O,regan

Goul,d, Ioc.. , sile vi(;inity map

11116/87 522

6/80 34

1120/81

Dames & HODre

Office Df Research and

Devel opl1len,t, EPA

Dames ~ Hoo:re

EPA
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00000103.Map~ and photos

hpe/Ot:~crlpl! or.,

Willa/II,': ',. klver fish runs and
dre,dglng conditions. Hap located
at EPA Reg.ional file.

~184

00000104. Hil'pS and phot.os

00000105; Maps and photos

:l

80000106, Maps and photos

DOOOOIOl. Haps and photos

00000'108. Haps and photos

00000 li09. Haps and photos

00000110. Haps and photos

00000111. M~ps and photos

00000 1'l2. Haps and photos

UOOOOI13. Maps and phot os

00000 114. Haps and photos

Handwritten notes and photographs
re visit to Gould site on. i/13/B6.
Photos located at EPA Reglonal file.

Aeri~l photos of Gould sl~e. Photos
located at EPA Regional file.

Diagrams oJ sampling and mo.nitoring
locaHons at Gould site

Leller of transmHtal and map re
potenll al areas for drum d:i sposa 1 at
Gould site

Topographl c survey of GouldlNL sHe,
Por t 1and, 0 regan. Hap l.ocated a,t
EPA Regi onaIf i1 e.

Diagram of 'l ecat l on 0,( monitoring
wells (?). Diagram locat:ed a l EPA
Reglonal fi 1e.

Study areas., Port of Portiand

Map showing lOl!ation of drum dis
posal areas at Gould s.i.t.e

Unt i t led ma!, of Gould si te , Hap
located at lPA Regio.(lal rile

Prelim,ina,ry hydr'llogy inv.est1gHion.
boring~well locations. Map located
at EPA Regional file.

Aerlal photo of Gould site. Photo
located a1 EPA Reg.i onal fi 1e.

1/13/86

217/66

6/25/86

6/8/87

1/2.7/87

7

6

3

2

3

Kev;n Oye.r

Sames &Moore

John D. Cooper,
Dame,s & Moo:re

Dale E. ~arx. Dames &
Hoore

Dames &Moore

Pal Storm, EPA

Pa,tStorm, [iPA
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0000011'5. Other documents

hpe/Descr.ipt ion

Oregon amblent water quality [ox; cs
.data sU1l11la'ry--1979 to 1983

liale e.a~Authu:rIOrgil.(li.LL1liall

BB

00000116. Other dOl':;umen,[s Hemo re reconmendat l.cn for s i tesl'n 5/6/86
Region 10 where tox.1 cants maybe
~uspected im fish and shel1n sh:
'su1l11lary of situ and type of (lnalyses:
b i.naccumu'l al Ion sH!! selectl'on trlte,r'l a
fo,rn1

5 David A. Terpening, EPA Program S,laff, EPA

00000143. Other documenl~ lOKI col 091 cal Profll e fQr lead,
Draft

USB 202 Techn i ca.' Re scurees, Inc.

00000'117. Technical qu i danc es and' refer.ences Guidances for Adm,;n;stral;ve Record-
Gould sHe

2 David letta, EPA

,.

I,
il

1
i
J

1

00000119. Adjacent sites

boooorzO. A~~aGent sites

. 00000.121, Adjacent ~ I tes

00000122. Adj,acent sHes

00000 In. Adj,acent sHes

00000124. Adjacent sit~s

leHerand ground water sample B/1$/84
lest'lng results for Rhorre-Poul enc:
letter re sampHng procedures and .
analysl.s of wa'ler moni lori og well s
for Rhone~PoulenG

Hemo' re Gould site ang aHached copy 3/1.5/85
of repor t.: Tier 2 dioxin screening,
Rhena-PouI enc chemi cal pl ant, PorU and,
Oregon, lOO R\.0-8405-09 (' 185)

Memo wllh a[l:ached copy ef a 8/5/85
prelim,;naq report, soil invesHgalion
for proposed Polyslliconplan., Waclker
Si n ron i c Corporal i on , Po,rtland I

Oregon (6/85) .

Hemo and attached rep-o,rt re resul ts 10/23/85
of groundwater analyses ~ecently

svbmi tted to OEQ by Wacker S; ltroni c
Corp.

ResuH,s of groundwa leI' ana1yses by \10123/,85

Wack'er Fill r.on i c Corp.

MODi loring well 1ocaHonson pro,posedl0123/85
Pol ys i1icon si bes (Wack er rlltron,i c
Corp .)

11

1'5

-3B

10

7

R. l. ferguson. Rhone
Poulenc, Inc.

Janet G:H 1asp] e, O.regon
OEQ

J. A.Gillasple, 01"egon
DEQ

Chip Humphrey, EPA

Charl es eli nton,
'Olregon DEQ

Agenci e s In te,reSled
I,n Doane Lake

DIstrict

Staff intereHedln
Daane Lake • O:regan
8IQ

Patricia c... Storm,
EPA
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00000 14<1. ARAR ApplIcab1e 0'1' re1evant & approp r i ate
requirement determinations for for
~easibllity study

317/88 9 r red Hansen , PEQ Robie Russell, ERA
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Ul!C. /10. LfLilue:- ~ _ IYllelUesc r jllli 00 Date ~ AutharlOrUii!l!ldlloo

D0CUHENlS DELETED FROM ADI:IHHSTRAHVE RECORD, GOULD SITE

Doc, #

00000080.

00000116.,

i I

Ii tle/Descri pHon

Lell~r ". mutlng on July 29,
198,7. and RlIfS alZllv\ Hes dated
July 31, 1987, from D. Tetla, E

FInal Report, FIeld Investigation
Oregon. FIT Project (sampling ,f
ground water monltori ng wells and
piezometers Qwoed llY Rhone Poul!!oc
Che,mlcal Company to ve·rify offsHe
m:1 gra.tI 0" ofpollutanls lowardDoane
Lake)

Reason removed

Oup1 II:ale of documan t #00000058

for I n'teroal USe ol'l1 y
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'co 137• f e asib il i t Y Study/Ora rt
Report1, Binder #1

100138. feasibilily Study/Draft
Reports, Binder #2

100139. Remedial Investigationl
Draft Re,porls - folder #2

o[) 0111 0 • f eas;b i 1 i t Y S,t udy.If i na1

Rep.ort

hlle/Dewriptl DO

feasi&illti Study, Vo~u~a I j

Tel<l

feasibilit.y Study, VolUme 2,
Appendices

Cover letter rega'rdlng attached
Draft Response to Conments on
Hydrogeo'logi tIssues RI Report.

feasibility Study final Repor'l,
Vol. I, .Text

Djlle' # rages. Authoc/OrganLz;dti C/O

11l19/87 310 Dames & 1:1001'8

llll9/87 :318 Oames .. Ho<lre

9/211187 93 Dame.S & Hoore

Z/68 545 Dam~s & Hoare

.\lidte5,5, ee/Organ iz.aUQo

LPA

fi'A

[lav; d Tett'it, EPA
[) i 11 Renf roe,
Orogon OEQ

II.L. Industries
Gould, Inc.
[0 ave Tetta, EPA

Dill Renfroe. OEQ

'G0014\. feasibfl ity Study/nnal
Report

feasibility Study,. final Report,
Vol. 2, Appendi~es

2/68 Dames & Moo,re ILL. Indus tr i es

Gould, Inc ,
U"ave' Ie t t e , EPA
liil1iam Renfroe, 8EQ .

11100142. feasi&il ity Siludy/Draft Reports! EPA sUlflllary and cOlllllents on Draft
Supplement p., [folio...... :!>. feasibility Study

1.>0 ~oG.9 (HODO 1~7- oc> 0oo.'/1. ,"'000/1..1,)7
OU00143. Other .do oumen t s . 10xicological Profile for lead,
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U8B
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3'6

202

['PA

Technical Resources, Inc.

0000144.

.J

ARAR'- /a,k' d-oc:.v~... 1

~ ILN \. tI ()\>" 0 11. '-,

Applicab'e or relevant & appropriate
requi rement detenni.nali ons for for
feasibility stu~y

317/88 9 Fred Hansen, DEQ IWbLe Russell, EPA

""
10000145. (.oll111t'nls on RI'/fS (?q,

.f../ll) ioJ S "001)0 a 7""
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)0000 \47 i Correspondence. (1. <t
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Memo re tonvnenh on endangerment
as seHment/feas Ibll i ly Study

letter fe NOAA I s tOll'l11ents on RI/FS
as concerns frHhwater environment

EPA coitlnents on final reasibllity
Study

TranSCrl pt o,f publl C hear! ng,
. Portland, OR

Transc!ri pt of publi c hearing,
Por l : "nd" OR

1/1'5/8,7 4 Kenneth Kauf fman
Oregon DEQ

11l!/87 3 lew Consiglleri, NOAA

3/16/88 2 Dave Tetta, EPA

2/18/88 108

3/10/88 63

\iii 11i am Renfroe
Oregon O(Q

Dave retta, EPA

Jim Tracewski,
ilL Induslri I1S
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'Department of Environmental Quality ..

Oi=FJCE OF
QEG10NAl AD,MliN:STP'#o.TOP

NE1r.~MIOf

GOVERNOA
811 SW SIXTH AV6i:NUE. PORTLAND. OREGON 97204-1334 PHONE (503) 229-5696

March 28, 1988

Robie Russell
Regional AdIninistratolr
Environmental Protection A~ency

1200 Sixth Ay,enue
Seattle, "\.1A 98101

Gould Proposed Plan CertificationRe:

~~(~
Dear Mrysell:

The O;regon Department of Envit:otunental Quality (DEQ) has carefully revieweo
tne EPA p,roposed plan for the soils unit a:sdescri:bed in the draft final
record of decision (ROD). The Department concurs with EPA's selected
remedy based on alternative lOC as sa,tisfying the sta,tutory requirements for
a remedy as required by the State of Q.ICeg<)R. It has been determined that
the proposed remedial action complies with "the applicable or relevant and
appropriate re.quirements (ARARs) as identified to Y9\:1 in the Depar cnene ' s
letter of March 7, 1988.

TheG!-lternative based on lOC: max~mlzes the use of recycling technologies iR
'providing a permanent solution to the cbntaminati6n prob.lem at t.he Gould
site. This concept is in keeping with the intent. of Oregon's "superfund"
legislation.

Department st.aff are available to provide you additional information, if
nece'ssary.· The appropriate DEQ contact is "\.1illiam Renfroe, (50:3) 229- 6900.

Sincerely,

Fred HanseR
Director

WTR:f
ZF3002

Kurt Burkholder, AG
Dick Nichols, WQ
Ron Howseho Lde r , AQ
Tom Bispham, AQ
Chuck Findley, EPA
Dave Tetta, EPA
Mike GeaJ;"heard, EPA 000
William Renfroe, HS"\.1

-on_1

SCOEPA00016081



"J' •

A,p:~ENDIX D

. ~TAIE LETTER Of CONCURRENCE

-----~~~~,'.i' •. i ""'iil",I',',II,lIrt_'II"',IUhiii.~tI• ....,-r--'1_.. ; II 111111111"11' t

scoEPAOOO 16082



\ f',1AR ~ 9 1938

Depertment of Environmental Quality

OfF!CE: OF
cH::G10NAL P.:DM!NlSTP'~,TOP

NEIL GOLDSCHMIDT
COvEANQl=l

811 SW SIXTH' AVENUE, PORTLAND, ORiEGON 9720~-1334 PHONE (S03) 229-5696

Harch 28, 1988

Robie Russell
Regional Administrator
Environmental Pro,tection Agency
1200 Sixth Avenue
Seat::tl e, "WA 98101

Gould Proposed Plan CertificationRe:
, ~~l~'

Dear Mr..?sell:

The OregoR Depa.rtaaent; of Envirorutlental Quality (DEQ) has carefully reviewed
t:he EPA pr-oposed plan for the soils unit as de-se r'Lbed in the draft final
record of decision (ROD). The Department: concurs with EPA's selected
remedy based on alternative IOC as satisfying the statutory requirements for
a remedy as required by the S tate of Oregon. I t has been determined t.hat
the proposed remedial action complies with the applicable or relevant and
appropriate requirements (ARARs) as identified to you in the Depa.r tmen.n ' s
letter .of March 7, 1988.

The alternative based on lOC maxmu.z'e-s the use, 9f recycling technologies in
providing a permanent: solution to the, corttamiRatiori problem 'at the Gould
site. This concept is in keeping witht:he intent of Oregon's "sup.erLuRd"
legislation. '

Department staff are available to provide you additional information, if
necessary. The appr-opriate DEQ contact is i.1iUiam Renfroe, (503) 229-6900.

Sincerely,

Fred Hansen
Direc"tor

"WTR:f
ZF3002
cc: Mike Downs, HSW

Dick Nichols,WQ
ROR Householder, AQ
Tom Bispham, AQ
Chuck Findley, .EPA
Dave Tetta, EPA
Mike Gearheard, EPA 000
William Renf r oe , MS'J
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Feblfuary II, 1992

Fred Hanse'l'l, Director
Oregon Department of Environmental
Att'n: site Assessment Section
Environmental Cleanup Division
81-1 SW 6:th Avenue, 9th Floor
portland, OR 97204

Quality

Wacker Siltronic Cor.pOratiot!
p.o. Box 83180
Porttand, OR 9.72830180
Phone (503) 243c2020

F'~X (503) 226'0052

Re: D'EQ proposal t9 List Wacker S,iltronic;: Corporation Property
on Confirmed Release List and Inventory (SiDDB ID #183)' .

Dear Mr. Hansen:

On. November 21, 19'91 W'~Cker siltroni.c Corpora,ti;oh' (wacker)
received your letter of ~ovember15, 1991 notifyirtg it that the
Department of Environmental Quality' {DEQ} proposes to list: WackEll;'" s
plant site in Portland on- DEQ's "Confirmed Release List"~hd on its
"Tnventory" under Oregon's Environmental CleanulD Law (ORS 465.200
et seq.) Your letter stated that Wacker .had 45 days from receipt of
the notice to provide comments and that an extension of up to 45
additional. days could be' given for appropriate reason. Wa,cker
applied. lor and was given an exteh§>ion of an additional 45 daYS.
This lettelr provides Wacker's. comments on DEQ's pr-opoaed listings
of Wacker's Poi'tland plantsit'e.

Enclosed with the notice lett,er was a "Facility Report" which
t.he letter states Ii identif ies the nazarclous contamination at this
prop.erty as well as other information we p.Lan to .LncLude on tne
lists". The letter also snys that the " site assessment report
referenced in the caption above pro:vides, the basis fer the
deterlllinat.io'Fl that further investigation or cleanup is needed at
the site. II The report referenced in the captiOFl! is IICJ;I2M Hill
F'indiFlgs Report, 12/1/90", a Groundwater and Soil Gas InvestigatiQih
Report prepared for Wacker to assess the possibility that the
Olympic p,ipeline cressing the W'a.cker pro,p~rty. in' a utilities
corridor is the ?ource of some hydrocarbons fe:u.'nd. in the 'soil along
portions o,f the COrridor . The CH2M Hill report was pro:vided to DEQ
by Wacker pursuant to its continued cooperation with the DEQ.

Wacker' 5 comme,nts on the proposed listing!s are as follows:

a, The Facilities Repo,rt. lists Wacker siltronic
Corporation asll'Carrent Leg,al Owner" of the plant s'ite, which is
correct, but i talso lists WacJker-Chemie Gmbh as "Current Owner",
which is iFlcorrect. Wackier Siltronic corporation, an AIileriean
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corporation" is the ownesr of the plant site in every respect, and is
its operator as well. wa.·cker-Chemie G'mbh".a German company, is the
parent corporation of Wacker siltronie, but it doels not own the
plant site, Hor any interest in it. All reference toWacker-Chemie
Gmbh shoUld be removed from the Fa,cility Riepo,rt and should not
appear in any DEQ list.ing abO\:l.t the site.

b.The Fa,cility Report lists Nio-rt'hwes.t Natural Gas as
"Prior Owner IOperator,ll

• Northwes't. Ngtural Gas was indeed a former
owner and operat.or G,f the site·, but it is: not the only former owner
or operator. WaC'ker stitronic CorpOl,atdo'Fl acquired the property
from the Portland Deve.lopment commission, which a,cquired the site
f:roIll its prior owners and prepare<;i it; for use by Wacker. WacKe,r
will be pleased to provide the DEQ any information it has on the
chain of'title of the property. II) addition, aViailable information
concerning soil and. gro\il!ndwater con'tamd.na't i.en at Ute site indica.tes
that the contamination carne from other nearby properties or was
caused to be there by other third parties. Wacker is confident that
DEQ has the information referred 'to but would , of course, provide
any information available to it Which D.E.. Q. may not have.

c. The Facility Report lists a number o·f substances said
to have been released at the site, and it appear-s that all are
hazardC2>us substances under DregrOn law, except perhaps the TPH :if
the TPH Ls not liquid at a telfipe'ra'ture of 60° F and a pressure of
14.7 psi absol.ute.· DEQ's information on this SUbject appears to be
from the CH2M Hill report :provided to DEQ by Wackcer and cited in
the· caption of DEQ's letter and from eertain other reports as well.
This information appears to justify inclusion of the site on DEQ's
"Confirmed Release List"., .

d. As stated. above j the DEQ notice 1ette'1: says that tl:l.e
site' assessment report referenced in the caption (the CH2M Hill
report) "provides the basis for the determinq:tion that further
investigation or cleanup is needed at the site", and hence provides
the basis for listing the site on OEJQ's Inventory. The):"e is,
however, a gn~at cleal more information about 1:.he site already known
to DEQ, LncIudLnq other information provided by Wacker,. information
developed by u. S. EPA and by responsible parties in connect.iem with
the NL/G'ould Superfund site, and information developed by a group
of owners of property in the NL/Gould and Doane Lake area pursuant
to a consent order with DEQ. On the basis of all available
i1'1formation, it is reaso,nable to conclude that no further
investig;atioFl is needed and no remedial action is needed at
Wacker's site, and that the property shOUld not be listed on DEQ's
inventory.
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DEQ has not.ed on the Facility Report. that. any eont.amin....
atLon at the site is under t.he 5.urf·a,ce and that th,e g,roundwater
under the sH:e is not. used. Indeed, any cont:amirration in the sail
is many feet under t'he surface, and appeal;S to be immobile in the
subsurfa,ce environment. Nei.the;r soilhor groundwater contamination
at th,e site poses any threat to amy local drinRing water.

e. DEQ' s notIce letter states that "Li,sting your pl:"0pert.y

does not necessarily mean t'hat you az-e respcmsihle for the
contamination, invest,igation, or cleanliJ:)." 1;11 the case of the
Wacker property, it is clear from the facts that W'ac~er has no
legal liability for investig,ation costs ,cleanup costs, hatural.
resource damages or other related costs which may arise out oif the
presence Qfcontamination in the sailor groundwater of its
po,rtland plant site.

The crux of the matter is that Wacker purchased the
property from the City of Portland as par-t; of a Portland urban.
renewal and job· development effort in which the portland
Development, commission assembled the property and prepareg it for
sale tro and use by Wacker., Wacker wa.s encouraged 15.0 buy the
propertry and build its p Lant; there by Governor Straub of Oreg,on,
Mayor Goldschmidt of Portland, officials of the Port: of Portland,
the po,rtlaJ;ld Chamber of Commerce, and many others. Wacker purchased
the property long after most of the contamination had C0lUe to be in
the soil or groundwater. The contamination was buried deep in the
site and was nota.t all evident. Wacker made all appropriate
inquiries prior to the purchase but neither knew nor reasonably
should haVe known of any contamination in the site. Some of the
hazardou~ substances which may have come to trhe site before its
purchase and all o,f the hazardous substances of concern coming t.o
the site after the purchase c'ame by migration from other propertty
notowneci by Wa1cker (including from the Olympic pipeline). All th~

hazardous substances of concern in the site carne there by virtue oif
act.s or omissions of third partiesz:lo,t connected in any way with
Wacker.

For all these reasons, undear both Oregon and federal law,
Wacker is not. responsible fo!!? any investigat.i~n, cleanup, natural
resource damage or other similar costs arising from the
contamination at the site.

Very trUly yours,

~0NIC CORPORATION

John Pittman
Director of Engineering
cc: Marvin Durning

Rudy stau,jigl
Jim Ellis
TOnt McC1.:l!e
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Wacker Siltronic Corporation
PO. Box 83,180
Portland: OR 97283'0180
Phone (503) 243-2020
TOO (503)241-751,9

December 15, 1995

Ms. Laurie J. McCulloch
Manager, Underground Storag,e Tank Sectien
Department of Environmental Quality
Northwest R;egion .
2020 SW Fourth Ave., Suite 400
Portland, Oregon 97201-4987

SER'52:TM

RE: Wacker Siltronic Corporation Petroleum Contaminated Soil Closure Report

Dear Ms. McCunoch:

Attached is the closure report required under condition 18 of the Solid' Waste
Letter of Authorization and Permit No.: PCSLA-NWR-96-004. This permit was
issued for the onsite treatment of petroieurn contaminated soils discovered during
construction activities esscciated with facility expansion at Wacker Siltronic.

Your assistance during this process was greatly appreciated. Should you have any
questions regarding this report or activities conducted during the treatment
operation, please contact me" Tom McCue" at 241-7532.

_Sincerely,

WACKER SILTRONI:C CORPORATION

\ \Z~ L. (\\~lw.,

Thomas C. McCue
Environmental Manager

cc: John Pittman
Richard Rose-DEQ

An ISO 90Q1 Certified Corporation
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PETROLEUM CONTAMINATED SOILS

CLOSURE REPORT

Prepared for

Wacker Siltronic Corporation

by

Deaver Environmental Group, Inc.

December 14, 1995
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PETROLEUM CONTAMINATED SOILS
CLOSURE REPORT

The following data is provided. to comply with condition 18 of the
Petroleum Contaminated Soil Treatment Permit (#PCSLA-NWR-95
004) issued to Wacker Siltromc Corporation. by DiEQ on Aprii 17"
1995 and amended on May 12,,1995.

Disposal Documents

1) St. John's Landfill- Property Owner Statement of Final Soil
Disposition. (includes reuse of all treated soils as clean cover
material)'·

2) Permit #2306 with Sanifill Northwest - Hillsboro landfill
(includes contaminated soils from scraping the treatment area,
and soils excavated from hot spots, hay bales, and plastic
sheeting)

3) Oregon Hydrocarbon, Inc.- Soil Data and Certification Sheet
(includes contaminated soils from treatment area identified
during field screening)

4) Spencer Invoice for disposal of leachate removed from
excavated areas prior to starting excavation work each
morning. Leachate was processed through an oil/water
separator. The oil was sent to Spencer for recycle and the
water went to the Wacker wastewater treatment system and'c'~";'

discharged under the Industrial Pretreatment Permit.

Description of Work Related to Closure

All treated soils processed through the MSRU (Mobile Soil
Remediation Unit) met the pennitted constituent levels and were
sent to St. John's Landfill for use as dean cover material.

After treatment activities had ceased, the following closure activities
occurred in the contaminated soil staging andtreatment areas.

Wacker SUtronic Corporation
Closure Report .
December 14, 1995
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1) Prior to removing the MSRU, soils in the treatment and staging
areas were scraped to a level of six inches and areas directly
underneath the equipment were hand excavated. The soils
were collected and treated in the MS&U and sent to St. lohnl's
landfill for use as dean. cover material.

2) The MSRU was removed from the site.

3) Areas with visible contamination (dark spots in the soil) where
the treatment equipment had been located were scraped
again, and thesoils sent off-site to Oregon Hydsocarbon, Inc.
for treatment by thermal desorption. The area where the
treatment equipment had been.located was sampled (Sample
#'s 95-576 - 95-579) using both composite and grabsample
methods. All samples exceeded the 100 mg/kg for TPH,.
however, none of the samples exceeded the 40 mg/kg
standard for TPH-G.•

4) The entire treatment area including the area where the
treatment equipment had been located and the area where the
contaminated soil had been staged prior to treatment was
scraped to a depth of one foot.

5) Seventeen (17) soil samples were collected on a grid pattern
from the treatment area and analyzed per methods TPN-Gand
TPH-418.1M. Three areas with levels of TPH exceeding 100
mg/kg were further excavated to a depth of three feet
(Sample #"s 95-S80thru 9'5-596).

6) The soil scraped from the above areas was then-sampled for
Benzene (Sample #95-597). Based on the analytical results,
the soil was sent to Hillsboro landfill under Permit #2306.

7) The six locations where hydrocarbons had been detected in
the previous sampling, and locations immediately around
them, were then resampled (13 sample points) and analyzed
per methods TPH-Dand TPH-418.1M (Sample #'s 95-598 thru
95-610). Analytical results for all sample locations were below
the maximum allowable contaminant level of 100 mg/kg for

Wacker SHtronic Corporatten
Closure Report
December 14, 1995
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waste oil, heating oil and heavy oil contaminated soil (by DEQ
Method TPH-418.1) established by the Permit. No analysis was
done for TPH-G based on results from 20earli.er samples
indicating that gasoline levels were below 40 mg/kg (Sample
#'s 95-576 thru 596).

All conditions of the Solid Waste Letter of Authorization nave been
met and the area used for staging and treatment of the
contaminated soils has been covered with gravel and is currently
being used for temporary parking to support construction activities
on the site.

Attachments:

1) St•. John's landfill - Property Owner Statement of Final Soil
Disposition

2) Sanifill Northwest - Hillsboro Landfill Permit #23:06
3) Oregon Hydrocarbon, Inc. - Soil Data and Certification Sheet
4) Spencer Invoice
5) Wacker site map showing location of treatment area
6) Sample-s's 95-576 thru 95-579 and map
7) Sample #'s 95-580 thru 95-596 and map
8) Sample # 95-597
9) Sample #'s 95-598 thru 95-610 and map

Wacker Slltronic Corporation
Closure Report
December 14. 1995
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)655"'()s96,:.~, 1~.

, PO BOX 6207
··QREG@N crrr, OREGON9V04-5-820?

* * 1 N V 0.1 C [ * *

FAX: (503) 657-3395

lNVOICE #
3140

'Mar- 22 95

[LL TO:
~ACKER SULfHONIC
7200 NW FRONT
PORTLAND, OR,

97209

LOCATION:
WACKERSULTRClNIC
7200 NW' F~ON'T

PORTLAND, OR

97209

.JST'#
5e..145

PO ~.

42105

... -- .. - BilLiNG'" ,.,- ,-TERMS'·l'.'S1. iioA¥S'
Mar 24 95 NET 30 DAYS

DUE BATE
AprlZ3l95

ORDER #
3707

SAMPLE STEAM WASH BAYOILfWAT~R SEPARATOR AND THEN ~UMP IT OUT AS

~08-0SRV~0055-0SUR SERV I;CE CALL CHARGE (INDU
1I06-0NLQ~SE3 -0SUR NONe-HAZ LIQUID DISPQSAL (
b07~LAB -NET -0000 VOLATILES/PURGEABLES (624
Z107-~AB -NET -0002 TCLP a....LAB ANALYSIS (

1.00
661. 00

1. 00
1. 00

125.00[14
0. 50.GA

200. 00EA
200. 008A

125.0~

33G.513
@00.00
@@0.,0~

~ -- ~.-lo. "_•• -t ,_.......'--_.. • .....+- ,~,_ .. _ow. ~.' _..........,._ ._. .•.

..~-_...

~DERED BY: LYNN ERLCKSON @243-2020 Ext 157

NANClAlCHARGEof 1Y.1% per month maybe applied toany PastDueamount Past P:AYTHIS AMOUNT ---..
. Accounts maybe placed on C.O.D. without noUfication. Ifoutsldeeoilection actionIs
essarypun::hasershall pay all msts,olcollectlOn including .reasonable attomey'lees,

0.00
0.1210.
0.00

855.50
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"~NORTH

=CREEI{
- E ANALYTICAL '/

1B939 120lhAvenue N.E., Suite10,1 • Bothell, INA98911-95Q8 (2Q6) 481~9200 • FAX 485'2992

Easl11115 Montgomery,Suite B' SpQkane. WA99206-4776 (509) 924-9200' FAX 924-9290

9405S.W. Nimbus Avenue • Beaverton, 08,97008·7132 (503) 643-9200' FAX 644';'2202

TPH.G pel' Oregon D:EQ ~C6.C10)RE,C'EJVr n I'lJi1\l 2 ~ 1995
Results In mglkg <ppm)

Client:
Project:

Wacker Siltronic Co~pOration
FAB,..2

NCA Projeot#f:
Matrix:
Sampled:
Received:

P506332
soil
06/23/95
06123195

Date Date
ClientlD lab 10 Analyte Resmlts MRL Prepared Anal,yzed

95-S76-COmpGsite P50.6332..1 Gasoli ne.lRelated 6.9 2.Q 06/26/95 06126195

95-577..grab P506332,.2 GasGlinelRelated 7.2 2..0 06/26/95 06126/95

95-578"grab P506332-3 Gasoline/Related ND 2.0 06/26195 06/26/95

95-5 79::grab P506332-4 G~soline/Related ND 2.0 06/26/95 06126195

Method Reporting level.
None Detected at or above the method reporting level
See Comment Section at end of reporit

Page 2 of 9
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" iNORTH
.:: CREEI<

-- :: ANALYTICAL
18939 120lhAvenue NE. SuitetOil 0 Bothell,WA98(H 109508 (206) 481-9200 • FAX 485-2992

Ha~t 1'1115 MQotgornery,StiiteB' Spokane,WA 99206-477,6 (509)924'9200' FAX 924,9290'

9405SW. Nimbus Avenue' Beaverton, OR97008-7132 (50J) 643c9200 oFAX.644.2202

1tECE IVEl JUN 3 0 1995
TPH-D per Oregon DiEQ ~C1O-C28}

Results 111 mglkg (ppm)

Client:
PrQject:

Wacker Siltfl::>nic Corporati:()n
FAB-2

Nc:A Project #:
Matdx:
Sampled;.
Recei.ved:

P506332
soil
06/23/9'5
06/23/95

Date Date
Client I'D Lab ID Anal:yte Results M'RL Pr~pared Analyzed

95-576-eomposite PS06332-1 Diesel/Related 1',200 25 06/26/95 06/27/95

95.-577-grab P506332-2 Diesel/Relatec:l 350 •.1 25 06126/95 06/27/95

95-578-grab P506332-3 Diesel/Related 100 2'5 0{j/26/95 06/27/95

95-579-grab P5063324 Diesel/Related 300 25 06/26/95 06/27195

MRl
ND
*

Method Reporting Level
None Detected at or above the method reporting level
See Comment Section at end of report

Page 3 of 9
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· 2NORTH
= CREEI<

- E ANALYTICAL
18939 120thAvenueNE, SUite 101 ..Bothell, WA98011 ,9508 (206) 481·9200 • FAX 485-2992

Easl11115Monlgomei)',SuiteB • Spokane. ':"A ~~206-4n6 (509) 924-9200' fAX 924-9290

9'105S,W. NimbusAvenue' Beaverton" O'Fr9700Bc7132 (503) 6'13-9200' FAX 64'1:'2202

T'P'H',"'41"S, l',M ", 0" ,.,'.' A,' E-nECEIVED JUN 3@1995,. , •" . ' per ,·regon LI Q-
Results In mglkg (ppm)

Client:
Project:

Wacker SiItfonic COTPorati'on
FAB~2

NCA Project #':
Matrix:
Sampled:
Received:

P506132
soi,1
06/23/95
06/23/95

Date Date
eli'ent 10 tab 10 Allalyte Results MRt Prepared Alilai'lzed

95-576-Composite P5063J2-1 "[PH 290 100 (J6/26/95 06127195

95·577~grab P506332-2 TPH 950 500 06/26/95 06/27/95

95-578.grab P506332-3 TPH 180 100 06/26/95 06/27/95

95..,579-grab PS06J324 TPH 670 100 06/26/95 06/27/95

MRL
ND..

Method Reporting level
None Detected at or above the method reporting level
See Comment Section at end of report

Page 4 0(9
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'. =NORTH
:: CREEI{

-, E ANALYTICAL
189391,20thAvenueN.t' .. Suite 101. Bothell, WA980,11-9508 (206)481-9200· FAX485'2992

Easl11115 Montgomery, SuiteB' $pokane,.WA99206-4776 (50W924c9200.FAX924-9290

9405 S:w. Nimbus·Avenue· Beaverton,OR'97,008-7132 (503)643·9200. FAX644'·2202

RE.CE rV'l~'D JUN 3
TCLP VOC's per EPA 82M) '.'. '0 1995

Results In mg/kg (ppm)

Client:
Pr;()ject:

Wacker Slltronrc Corporatlon
FAB-2

NCA Project #:
Matr:ix:
Sampled:
Received:

P506332
soil
06/23/95
06123195

Date Date
Client ID Lab lD Arnalyte Results MRL Pr.epared Analyzed

95-576"Composite P50633.2-1 Benzerne ND 0.010 06126/95 06126/95
Carbon Tetraehlcride NO 0.010
Chlorobenzene ND 0,010
Chloroform NO 0.010
1,4.-Did..lorobenzene ND 0.01'0
1,2-Dichloroethar:le NO 0~010

1,1-Dichloroetherne NO 0:010
Methyl Ethyl Ketone NO 0.13
Tetraehloroethene ND 0.010
Trichloroethane ND 0.010
Vinyl Chloride ND 0.025

95~577-grab P506332-2 Benzene NO 0.010 06126/95 06126/95
Carbon Tetrachlori de NO 0.010
Chlorobenzene - NO 0,010
Chloroform - NO 0.010
1,4-Didhlorobenzerne NO 0.010
t,2 -Diehloroethane NO 0.010
1,l-Dichloroethene NO 0.010
Methyl Ethyl Ketone NO 0.13
Tetrachteroethene NO 0.010
Trichloroethene NO a.010
Vinyl Chloride NO 0.025

95-57B-grab P506332-3 Bernzene NO 0.010 06126/95 06/26/95
Carbon Tetrachloride ND 0.010
C:hl'orobenzefle NO 0.010
C:hlorofo~rn NO 0.010
1,4-0ichlorobenzene NO O.OlD
1,2-Dichloroethane ND 0.010
1,1-Pichlotoethene NO 0.010
Methyl Ethyll<etone NO 0.13
Tetrachloroethene NO 0.010
Trichloroethene NO 0.010
Vinyl Chloride NO 0.025

MRl
NO
•

Method Reporti:ng level .
None Detected at or above the method reporti I1g level
See Comment Section at end of report

Page 5 of 9'
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'=. ·CREEI<

- EANALYTICAL
189391201h Avenue N.E" Suite 101. ~Olhell, WA·9801'1-9508 (206)481-9200 • fAX 485-2992

Easl11115 Monlgomet;y. SuileB • Sp()k~ne, WA99206-4776 (509)924-9200' FAX924-9298

9405 SW.Nimbus Avenue' Beaverton, 089W08-7132 (503l'643-9200' FAX644 c22d2

TCLP VOG's per EPA 824.0
Results In mglkg ~ppm)

RECEIVED JUN 3 0 1995

Client:
ProJect:

wacker SU:tr.olili'c COq')oration
fAB-2:

NCA ProJect It:
Matrix:
Samplied:
Received:

P506332
sotl
06/23/95
06123195

Client ID

95-579"grab

lab, 10 Analyte

PS06332-4 Benzene
Carbon letraclilloride
Chiorobenzene
Chloroform .
1·4-bichlorobenzene, ..

1,2-Dichloroethane .
1,.1-Dichi oroethe ne
Methyl Ethyl Ketone
Tetrach Ioreethe ne
Tnchloroethene
Vinyl Chlorlde

NO
ND

.ND
ND
ND
NO
NO
NO
NO
NO
NO

Date Date
MRl Prepared Arnalyzed

0.010 06126/95 06/26/95
0~Q10

0.010
0.010
0.010
0.010
0.010
0.13
0.010
0.010
0.025

MRL
ND
*

Method Reporting Level
None Detected at or above the method reporHng level
See Comment Section at end' of report

Page 6 of 9
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~NORTH

.= CREEI{
!'~"§. EANALYTICAL

18939 1201h Avenue N.E.. Suite 101. Bothell, WA98011,9508 (206)481-9200. fiAX485,2992

Easl1ill1'5 Mbnlgomery,suae.s • Spokane,WA 99206-4'776 (509)924·9200· FAX;924-9290

9405 SW NimbusAvenue· Beaverton,OR 97006-7132 (503)'6~~."~200. FAX 644,2~02

TPH-G per Oregon Dil:Q (C6-C10)
Results In mglkg (ppm)

Client:
Ptoject:

Wacker Siltroalc Corperatlon
FAB-2

NCA Pl'Ojecttt::
Matrix:
Sampled;
Reeelvedr

P506392
soil
06/29/95
06/30/95

Date Date
Client ID Lab 10 Analyte Results MRL Pregare(l Arnalyzed

95"580 P506392-1 GasoHnelRelated NO 2.0 06/3Q/95 06/30/95

95-581 P506392-2 GasoliaelRelated ND 2.0 e7/03/95 07!OB/95

~5,.582 PS06392-3 CasolilAE~/Related NO 2.0 06/30/95 06/30/95

95-583 PS063,924 CasalinefRelated NO 2.0 06/30/95 06/30/95

95-584 P506392"5 GasolinelRelated ND 2.0 06/30/95 06/30/95

95-585 P506392·6 Gasoline/Related NO 2.0 06130/95 06/30/95

95-586 P50639'2:.7 Gasoline/Related 2.8 2.0 06/30/95 06/30!915

9'5-587 P506392-B Gasoline/Related 6.9 2.0 06/30195 06/30/95'

95-S88 PS06392-9 Ca.soli lile/Related NO 2.0 06/30/95 06/30/95

95"589 P506392-10 Gasoline/Related NO 2.0 06/30/95 06130195

95-590 PS06392-11 Gasoline/Related ND 2.0 06/30/95 06/30195

95,.591 PS06392-12 Gasoline/Related NO 2.0 06/30/95 06/30/95

95-592 P506392,.13 Casalime/Related NO 2.0 06/30/95 06/30/95

95-:593 P506392-14 Gasoline/Related NO ,"'-r-,..:: 2,0 06/30/95 06/30/95

95-594 PS06392"'15 Casoline/Related ND 2.0 06/30/95 06/30195

95..595 PS06392:.16 Gasoline/Related NO 2.0, 06/30/95 06/30/95

95-596 P506392,.17 Gasolilile/Related NO 2.0 06/30/95 06/30/95

MRl
ND
•

Method Reporting level
None Detected at or above the method repQrting level
See Comment Sectlon at end of report

Page 2 at 5
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"=, CREEI<
- E ANALYTICAL

18939120th AvenueN.E., Suite 101 • Bothell, WA9BOll-950B (206)~Bl-9200,' "AX ~85-2992

East 11115MontgomeW, S(jile 8' Spokane,WA,99206-477S (509l92~'9200" "AX 924'9290

9~(j5 SOW. Nimbus Avenue' Beaverton,QR9I008-7:132 (50316~3,9200' FAX 644,2202

TPH·4t8.1M per Oregon DEQ
Results In mg/kg(ppm)

Client:
Project:

Wacker Si!ltronic Cerporation
FAB-2

NCA Project #:
Matrix:
Samnled:
Received:

P5Q6392
seiJ
06/29/95
06/30/95

Date Date
Client 10 lab 10 Analyte Results MRL Prepar~9 A!lal,yzed

95"580 P506392-1 TPH NO 20 06130/95 07/05/95

95~S81 PS06392-2 TPH 360 20 06/30/95 07/05/95

95-S82 PS06392-3 TPH 4;3 20 06130/95 07/05/95
'.

95-583 PS06392-4 TPH NO 20 06/30195 0710S/95

95"584: PS06392-5 TPH NO 20 06/30/95 07J05/95

95~58S PS06392-6 TPM NO 20 06/30/95 07/0S/95

95-586 P506392·7 TPH 140 20 06/30/95 07/05/95

95-587 PS06392-8 TPH 430 20 06/30/95 07/05/95

95-588 PS06392-9 TPH NO' 20 06/30/95 07/05/95

95-589 PS06392-10 TPH NO 20 06/30/95 07105/95

95"S9Q P506'392-11 TPH NO 20 06/30/95 07/05/95

9S"591 PS06392-12 TPH 22 20 06/30/95 07/05/95

9S-592 PS06392-13 TPH ND 20 06/30/95 07105/95

95-593 PS06392"M TPH ~~_......ND 20 06130J95 07105/95
-,

95-594 P506392~15 TPH 29 20 06/30/95 01105/95

95-59S PS06392~16 TPH ND 20 06/30/95 07/05/95

95-596 PS06392"17 TPH ND 20 06/30/95 07/05/95

MRl
NO
*

Method Reporting Level
None Detected at or above the method reportlng level
See Comment Section at end of report

Page 3 of 5
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'= CREEI<

- EANALYTICAL
18939120lhAv,enue N.E., Suire 10:1 • Bothell, WA 980,11·9508 (206) ~81,9200 • FAX 485·2992

East 1:11 15 Montgomery. SUitll B • Spokane, WA99206c4776 (509)924'9200 • F.AX 924·9290

9~OS SW. Nimbus,Avenue • Beaverton"OR 97008·7132 (S03j643-92QO"FAX ~4-2202

BTEX per EPA 802:0
Results In l!Ig/kg (ppb)

Client:
Prroject:

Wacker Siltronic Corporatlon
FAB-2

NCA Proj:ect #:
Matri,x:
Sampled:
Received:

P507082
soil
07/10/95
07/10/95

Da,te Date
Client I.D lab ID Analyte Res 1!IIts MRl Prepal'ed Analyzed

95-5~7 P507082,-1 Benzene 55 13 0711U95 07111195

MRL
NO
•

Method Reporting level
None Detected at or above the method reporting level
See Comment Section at end of report

Page 2 of 3
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iNORTH
'=--CREEI<
~ ;€iANALVTICAL

11\9:11l1~OIhlIVAn\lAN.F,RUnR 101 • RolhP.U. WA;&U011·Y:,Q8 (Z06H6t-9:'QO' FAX 4e5·2'il':)2

full I nSMonlQ()mery, Sult,o (1. {;lX\lQInc, WA99206 4l1tS (bO'J)U;>4 U~OO· ~I\X n~4'979C1

g.10~ S.W. NirnbusAvGnU9 • [)Qavl!rton, on 9.700HI3. (b\JJ) 1l~3YlUU' ~fIXM4. n'02.·

TPH-l) per' Oregon. DcQ (C116-C28)
Results Inmglkg (ppm)

Clienl II) lab ID Analyle

95-598 P50712G·1 biesetJkelated

-95-599 P50n26,2 DiesellRelated

95-(lOO P507126-3 Diesel/Related

95--601 P507126-4 Oie~ellR£!lated

95-602 1-'507126-5 Diesel/Related

95-603 PS07126-6 D1esel(ReI3ted

95,604 P507126-i DicscllRcli1tcd

95'-(~5 P507126·0 Diesel1Related

95-606 f"S07126-9 DiesellRelated

9~O7 P507126-10 Diesclll(clatcd

95.£08 P507126-11 DIesel/Related

95-609 P507126-12 Di(1seI/Rel~tM

95·(,10 P507126-13 OiesellReJaled

Client:
Pr:oI~cll

Wacker Siltranit CQ~pora(jon
FAB~2

NCA ~j;ojcd 1#: 'P507126
Malrix; $011
Sampled; 07/12195
Re-ceiv"d: 07/12/95

Dale Date
K~iuHs; MRL PreBared A.nalyz~d·

38 25 Oi'/13/!l5 07114/95

ND 25 07/13/95 07f1,4195

29 2~ 07tQ/9S 07/14/95

52 25 07113/95 07/14/95

28 25 Ot:!13/95 07/14/95

4.7 25 07/13195 07/13/95

120 25 07/13/95 07/13/95:

39 2.5 07/13195 07113/95

ND 2S 07/13/95 0.7114/95

ND 25 071,1.3195 07/14/95

ND 25 67/1.3195 07f14195

ND :l5 07/13195 07/114/95

ND 2S 07113195 07/13/95

MRL
ND•

MethO(,! Reporting Level· .
NOne netectedat or above the melhmJ.reportin& levelsee Comment SectionBtend of report
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':':NUHI'H
EEiCREEK
.~ANALYTICAL

(tru;j~ l~OIh'AYef1ue:N.E.•fiU~elUl .eolhell. WI\!l(1011.,g&Oa ('OOl461·11?OO· rAX ~n5·?9l!7.

l:(l~l 111m Monl{lomc!y, StJlcllo,Spokaoo,WI'I.gg200-A71G (M~) 924moo. rAX 1l'4-9?90

94lJ:>SW. Ninibu~Avcl1uo.llc .....enon, ORI!l700A·11:1:> (fiO:\).O~:\,9")(f· rAX~4H202

TPH·418,lM per Qregon DEQ
ResuUs1n mg/kg(ppm)

Client ID lab 10 An~tyte

95·MB PSG7126-,' TPH

95-599 P~07j 2G·2 TPH

95-600 P50712(j~3 lPH

95·60" P507126.4 TPH

95-602 P507126.5 TPH

95.()03 P507126,,6 TPH

95-604 PS07126-;7 TPH

95-605 rS01'126-B TrH

95-600 PSOi'126-9 TPH

9~-G07 rS07126·10 TPH
95-600 rSl)7126·11 TrH

95-609 r507126~12 rflH

95·610 P507126·13 lrH

ClIMt:
Project:

Wacker SIJtronk Corporatior:1
FA"B-2

NCA ProJo(!l #: P':i071:26
Matr:I~: soli
~aml!led: 07/1'[/95
Received: 07/f2195,

Date Da.te
Results MRl I"r~parl!d Analyzed

47' 20' 0;1/13195 0711:3/9.5

NO 20 07J1'319S 67/1'3/95

41 20 07/13195 07/13!~5
',.,

2' 20 " 07/13195 07113195
"

28 20 01/13/95 07113195

40 20 07113195 07/1,3/95,

53 20 07/13195 07113195

28 20 S7/13f95 07113195

ND 20 07/13195 07/13/95

ND 20 OU1.319S 07113/95

NO 20 07/13/95 071131,9$

NO 20 07/13/95 07/13/95

ND 20 07113195 07113/95

MRl
ND..

Method Repor1l'ng tevet .
None Detected at or above the method reporting levelsee Comment Section at end' of report

PiJgC 3 or 4
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"

OE.Q Sl'J.'~ AS'SESBHElflISE:CIJ!l:ON - STMTEG'YR'~COM.KENDATION

Site Nama: Northwe~t Natural Ga·s co.

site CERCLIS Number: 027734359

DEQ :tcS'1 N"UllIber;S4

Site Address: 7'540 NW st. Hele,ns. Road
portland" OR 97210

Rec:ottmlendation By: Kevin Dana, Envi:t'oJi'lmental specialist,
site Ass'tM5(IleJi'lt SectiQn

A.ppreved By: Heather SGhijif~coordinator I

site Assessment section

Dat.e.: June 7, 199j

"

Background:

There .is conflicting information as to when o,peratLQrJ;s began 01"1
site. Apparently, Portland· Gas and coke Company purohaseq the sitQ.
In· the 1880' s, .and by 1913 had cQnstr\lct~d a g,as:i.:f~cation plant.
Portland Gas operat.ed the. plant until 195"6,when it was transferred.
to Northwest Natural Gas Oompany. Ourinq tllis time, waste products
from the gasificat.ion operat.ions w~re dAposited on--sit.e. Until.
1.~2S, all waste products werA discharged directly to the Wil1amet.te
River. After 1925, tars were separated from tl}e was,teo;ya:ter in
sC!ttling ponds. A. total o·f 3'0, ()OO 'cubic yards of. coal tar
a¢(:mmulat~d in th.e ponds. 011 t.he southern end, of th~prapertyr l'lea:c
the shores of Doane' Lake. 41 t 000 oubic yards of spent oxide were·
piled on the northern~nd'of tlle pro.peo:t.y. N-orthwest Natural Gas
razed m.ost of tile facilities in th(l lata 19·60',l?: and built a
liquified nat.ural (jas plant. in their place. Five large above
ground storageta~s were leased to Pacific Northern oil Co. and
used for oil'storage, receiving, and. distribution aotivities.

In 19'6.5, the Koppers Company le~sed an eight acre. port±on of the
.site frQ'l'n Northwest Na1:ural G'as and built a coal. tar distillation
plant. Thedist.illation proce~s prQQuC~d oil, which was stored in
an on-site tank farm. Waste st.reams of creosote and pitch were
cooled and sQlidified in st.orage tanks i then appareRtly dumped into
an on-site disposa.l pit. It is not preciselyknowrt how wastewater
was disposed of. The plant operated un.til 1973, when it was shut
down due to a lack O.t raw materials.

A.bOU.t .this.·. time, Northwest Natur~ Gaa' '¥las sprucing UP.' its property
in prepa:ration for building a substitute natural gas plant •. (The
plant was never constructed). Most of the spent oxi.de was hauleo.
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tot-he Scappoose il.andf ill.' The J"'est w~s ltlixed wi,t.h oVerburden, a.~d.,
used to ccvez the coal t.ar pits t;Q a depth of about." ten feet,.
(Part of Doane Lake was a.pparently, also fillQd in.). Nbrthwest
Natural G'tus 'then sold this po-rtionof the site to W'2\c)<:er Siltronic
Corporation, 'Whioh built a pla,nt on at, lea,g,t part of the fill.
(See ECSI #18:3 fo~ more inf,Oltmatio"F1; on th.e waql,<:erS.iltronic site) .

i~ ~

The l<bpperS plant reopeneQ in 1974" produ,cing' experimental batches
of "'~lE!!o.trode pitel1". About· 1975, Kopp~rs :Lnsiballed a rainwater
collection afi"d treatments?{stem a.:t:o~nd the tank fan'!, to comply \o1ith
a per1l\it cond.ition. (App~rently, the company ha.d an Nl?DES perm.ft
f,orits surface wat;.¢)t runoff, since tha water was funnelled into a
ditch). The "treatment" system simply consi!;;ted ot an oil/w~ter

separator. .Kopp.ers also began to discharg,e its icndustriaJ.
wastewaters to the. s~wers Uond~:r pe.rmit.. Sincea1;,lout 1977, tbe
fae.iJ.;tty is bEHirQved 'to have onJ,.y been u~ed for. tne bulk 'transfer
Of crE2!osote oil and coal tar pitch. d.

"
In 1982, CEQ sampled five grqUndwa'ter mordt.oring wells that ringled'
Koppers' waste gisposa,l s;l.te. The wallsweJ:'e sa.mpled for phenod.s ,
One sampl¢ had 24 71.\gll; the other four samples were all under 1
mgl L OEQ performed mo):e extensive groundwater saJUpling in 1984.
Th~ sampling ,found t'lA,phthal.ene (48 rnq(l); acenaphthene (45 mgfl)',
f'l,uoren$ (65 mg'/l) , phenant'brene (240 mgll) ,anthracene {330 mgll},
fl,uoranthf!ne (11.0 mq/l) , pyrene (88mg/l), lead. (236 mglI); and
et;hylbenzene ('38.0 mgll), all of which are' w~ll above SOCLEAN's
ground:w.atet' stan<lards. D:~Q also sampled the sediment in a
containxne,nt basin, and found similar contaminants (only
benz~fa)pyrene (120 ppm) wa;s at levelS that violatect SOCLEAN). It
is unolear exactly whecre.the cOhtainment bas.in is located.

Camp nresser & McKee, Inc. performed 'a "site characterization" in
1987 r which incorporated the rel~ults of D·EQ'ssanlpJ-ing. ('A copy of
camp Dresser's report was not in the file; howeve.r, a 198B S"U)(Il(I.ary
of the informati.on by Tetra Tec'h was available). Also in 1987,
Ecology and Environmen.t (E&E) perfQmed a Preliminary Assessment
(PA) on the }<sppers portJ,cm of the s.i::t~_.'t,f:or EPA. E&E recommended
no fUrth~r aotion under the fed~rar supe~fund, because the
contamination was unlikely to affect human health. Because DEQ
planned toaonduct a stUdy of area qroupdwater, EPA agree~ to defe.r'
to Qtate authority.

In ~9'9'O, PEQ signed a c:::onsent decree. with the prope~ty ovnez-s in
the Doane Lake area to stUdy the area.' s groundwat.er contamination..
Th.e seven month study ended with a re.cOltUllendation that the sites in
the Doane Lake area be ~elt\edj.ate.d separately. (See ECSI #36 for
more infbrmation on the Doane Lake stUdy).

RegommendatiG.nIActioW:

The site, Assessment Section ha.s r~"iewed. file information relatimg
to this site. Contaroina.,tion at tne sIte is extensive but does not
pose an imminen't threat. t.o h1J.lllan health. The coal tars are buried
und~r ten feetoffi1.1 ,~nd ~oundwat:e,r in the area is not used for

'TBTAL P.03
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drinking. However, the contG$lina,tion is appe,rently migrating, and
may pose a thre'at to the environment.. Il1 .May 199,2, the Army COl:PS
(:l,t EnqineQrs found. polynuclear aromatic hydrocarpons (PAHs) in the
5-20 ppm :l:'a.hg:e in oor0. sarnplos inWillamet.te Ri.ver sed.:Lments
a:dja.c~nt: tQ the site. site Assessment recClmmemis that further
sampling be performed to deit$:t'mi.ne tjt:)e exte,nt of the s.oil. and
qroundwat~ contamination. The Wac·Jeer sil1tronlo pt'operty !;:l'l)ould be
incl1,lded in this investigation. Because' the known ievels O·f
ground~a.ter contEUllinatiQn are so high, sibe Assessment recomJnends'
that the sampli:ng ba given a hig·h priOl:.i.ty. Site As,sessme,:nt also
re:C.ommend's t.hat the site owner enter the vo·lu:ntary C~le.anu.p Progra.m,.
Finally, the. site should be placed on the Confimned Release List
and the Invant0rY. .

RefeP:a,lsWitbim . OilZ oy"tisfd~ D..E.Q~~

This site has not been referred to'anot1l.er division of DEQ or' an
_.. outside regulatory .age.ncy. The site ~espq~$e S$ct,i"on wa'5 consulted.

'regarding the dispQsit.ion o,f tlJ,is, site.

other:

This ~:d..ta is curren'bly listed in DEQ's ECSI datasase under three
filenames: . Northwest Natural Gas co. (ECSl #84) i Koppers company,
Inc. - Portland (ECST #62); and Pacif-io Northern .oil Co. (Eca);
#396) • The: f'iles, will ne combined under the fil.ename Northwest
Natural Gars Co. and updated with informa;tiQn contained in this
decision document. The updated il'l£'onuatiQn will reflect site
Assessment's dec.ision 'for furt'her action at thE! site.

TOliAL P.01
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1991 Olympic Pipeline Excavation
Diesel and Gas Pipe Replacement on Easement of Property
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Pipes were welded ane then x-rayed
Liaes we.r.e offset 7J,;. feet South
of the old :Pipe Line

1991 OLYMPIC PIPELINE EXCAVATION

Diesel and gas pipe, replacement on easement of property.
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lWACKER!
F A C S I MILE T RAN S' MIT TAL S HE E i

DATE:

FAX NO.:

WACKER SILTRONIG CORPORATION
P.O. Box 88180

Port'a.Iik~:, Oregon9728~~Ot80
',.....;..

"··<ftl~,.

7200 N~,,,Front Avenue
portland'p~gOn9721o

~'"

PHONE:, (J,'i',:,.. 3l 243.,-,202,0,"
FAX: (50 J 226-0052

TELEX:·.·.,~970339
Ii

..:l .
..~..

:,;//. r

. 3ft s-Iqt ,,' J! .'

~ht

~.'..

~:

FROM:

NUMBER OF PAGES (INCLUDING THIS PAGE) ;<
CH;;J.{f/-IfrL L

M 1'1 R:k. WHrY's 0 N FA)(: ~ 9.s--{../CfC{b

MESSAGE/SPECIAL INSTRUCTIONS:
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Wacker Siltronic Corporation

TO:

FROM:

FILE

John Pittman

SUBJECT: POTENTIAL LEAK OF OlYMPIC PIPELINE LOCA.TED IN THE EASEMENT
ACCESS ON WACKER SILTRONIC PROPERTY

DATE: October 17" 199Cl

In June of 1990, two geotechnical bore holes were made on the plant site where. the
manufacturing "expaaslon building is proposed to be located. Conclusive with the
geotechnical data, was environmental data to determine any levels of potentially
contaminated material below the surface. The environmental samples were analyzed and
a report issued in JUly showing that there were BETX constituents in both of the borings.

The southern hole had double digit PPM levels of these constituents, while the northern
hole had single digit readings. There is a one-hundred foot easement that runs across
the property site from east to west which is located approximately 125 feet south of the
southern-most bore hole. The difference in these levels of BEn< constituents provided
suspicion that there could possibly be a leak in the Olympic Pipeline which runs through
the easement. This pipeline carries petroleum products which are distributed. in the State
of Oregon.

c.

The consulting firm of CH2M Hill was contacted to do further investigation on both sldes
of our easement to determine the possibilities of a leak from the pipeline. Groundwater
samples were conducted in 20 locations transecting the easement. The samples were
set-up ona"'?5 foot grid with eight samples being taken on either side of the easement"'...··'·'
as close as possible.

The preliminary results were discussed with CH2M Hill on Monday, October 15. The
highest reading for total petroleum hydrocarbons was next to the easement with a reading
of 89 PPM. Because of coal tars that have been dispersed on this property many years
ago by previous owners, a lot of discussion has been involved with the levels of these
readings. Are these a result of the coal tar derivatives or is there actual fresh petroleum
product in these locations? Marvin Durning, our environmental lawyer in Seattle was
contacted on Tuesday, October 10 to determine if there was any rsporting responsibilities
for this information that was presented from the survey. Under CERCLA, a release of a
reportable quantity of a hazardous substance from a f~cility, which includes pipelines,
must be reported through the emergency release number, which is an 800 number in
Washington, D.C.. The reportable quantities, which include a mixture for benzene is to
poundS, for ethyl benzine, toluene and xylene, is 1000 pounds. A couple of unanswered
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Potential Leak of Olympic Pipeline
October 17, 1990
Page 2

'..' questions is what .constltutes a.nd verifies a release and how to determine the quantity of
the material that ma.y be hazardous.

I proceeded to call the emergency response number in Washington D.Cv , I talked with
a Mark Brantley who wanted to know if I was interested in reporting a spill. I told him the
situation at our plant site and he indicated that maybe I should call the EPA superfund

'.. hotline to determine if this was indeed a reportable spill. I tried this number all afternoon
.: and it was continuously busy. .." ,.

Meanwhile, a Frank Hopf, Manager of the Olympic Pipeline gave, me a call. His number
is (206) 235-7738. He asked if I would share the information on the pipeline situation
which I did. He indicated that they had problems on this line and that it is only used for
delivery approximately 10% of the time. They were very interested in seeing the results
of the ground,water samples and we agreed to meet on, Thursday, October 18 at 11:30
to review this information and their next step.

The hours of the hotline number are from 8::30 to 7:30 pm, Eastern Standard Time. I
continued calling throughout the afternoon up until 7:30 EST at which time I re-called the
emergency response/release number and talked to Mark Brantley once again. I gave
him all the information that he requested for filling out the form, such as our address, and
preferenced the report that it was a suspected leak based on data gathered and not a
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Potential Leak of Olympic Pipeline
October 17, 1990
Page 3

eenfirmed release of, the pipeline on our easement. He filleddDut the repert ,gAd gave us
a report number of 44020.

At approximately 4:50 that afternoon, I called Mike Downs at DEQ to indicate the situation
that we had found here. He did not Seem overly concerned with the levels that we
detected but would check with their underground tank people to see how they felt about
these numbers and if they were significant.

A Jimmy Prince,also of Olympic Pipeline, called as well. Irle works for Frank Hopf and
indicated that he WOuld send out a person from the pipeline that eveniJ/IQ. The time Was
now 5:00. By the time I got off the phone with Prince, a AI White was in the lobby to
determine what the location of the suspected release was. I accompanied AI White to the
area on the plant site to show him where the samples were taken and they made
provisions to have a company come in and start excavation that night.

I returned to the plant at approximately 9:30 on Wednesday evening to check on the
progress but the contractor had left because it was raining very hard. After contacting
Olympic Pipelines. local number" I was told that the crew would start again at 7:30 on
Thur'Sday morning the 18th.

Mid..morning of Thursday, October 18th, a Bill Mulkey, an Olympic Pipeline claims agent,
contacted me and was also interested in the findings and requested access to the site
from the back gate for bringing in more' heavy equipment. All people associated with the
Olymple Pipeline that I have been in contact with have been extremely friendly and
cooperative in trying to resolve this situation.

On Thursday morning, 10/18, Mike Downs called again concerning yesterdays
discussion. He had an opportunity to talk with the underground tank people and their
impression is that the levels of benzene constituents in the water would indicate that it
probably is a gasoline leak. He was asked to be kept informed of the activities out here
which I agreed to do.

On Friday, October 19, at approximately 10:00, Bill Mulkey called and left a phone
message indicating that the excavation they had done to uncover the pipelines was clean.
I went out to the site at approximately 1,0:30 to observe the situation. When I arrived at
the excavation, the pipes were no longer exposed because of the sloughing of the walls
of the hole that covered the pipes.

The pipes were exposed during the evening and they observed no gasoline smell or leaks
at that point so they pressurized the pipelines to 250 PSI. The normal working, pressure
when pumping product is between 50 and 70 PSI-. Their conclusion was that there was
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Potential' Leak of Olympie Pipeline
october 17, 1990
Page 4

not a leak because of these two items; the exposure of the pipelines indica.ting no leak
and the pressurization of the pipelinE! holding for eight hours.

DEQ was asked to come out to the site and also the consultant from IDC" Dave Watson.
The only thing that DEQ asked fat was a follow-up report on what had happened and the
resulting coneluslons.

In November time frame, Olympic pipeline will pressurize this section of line to 600. to 700
PSI. This additional pressure will substantiate if there is a leak or not. Bill Mulkey and
myself decided with the evidence found to, date that the excavation would be back-:-filled
and that further testing would be done by their consultants to compare with the data that
was found by CH2M Hill. Olympic Pipeline''s consultants will do a similar investigation with
probing to the groundwater level and extracting water for analysis. This should be
completed by the end of the year. At that time, additional decisions will be made.

JLP:jt
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Ma'rcb, 1979 Site Oil Centamination
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Water Quality Oivision

Dept. of Environmental Ql'.lalitv

Ave.
97204-1390

Envi:r-Qnmenta1

J\Jne 2, 198'9

C~, Hie. ~W,'.· fJ, "-,' I, 1'./ ,
A Member of THE BEA...:.~l{ GROUP ~ f:-d""'_
Law Department , , , , ])c)/,,; (>fi'Q..~
436Se:vemD Avenue, Pmsbmgh, PA 152:19
Phone: 412-227-2430 Fax: 412"227-204'2 /'" ~ .rv...._

..__' ~,o,:I..s--:-/· ,
oS::;" I '

Fred Hansen
Directo,r
Department of

Qual ity
811 sw Sixth
Portland, OR

Jill M. Btundon
Generat Counsel

Thomas Burqunder
Thomas F. Reid
George Ca~ro"
Mary DombrowskiW~ight

Billie.Schrecker Nolafl
William F. Giarla
Baberte.Maqee
James B.Springfield

Real,Estate M~n~ager.

Jay F. Young
NL Industries, Inc.
P. O. Box 1090
Hightstown, NJ 08520

RE: Doane Lake

Gentlemen:

Please be advised that as a r e s'u I t of the December 28,
1981:3 sale of the f.o rme r Koppers Company, Inc. (now known
as Beazer Materia,ls and Se'rvices, Inc. ("BM&S")) tar
terminal located in Portland, 01:'eg,on ("plantn

) to Koppers
Lndu s t r Le s , Inc. ("KII"), BM&S has assumed lialDility, if
any, arising out of environmental contamination at the
plant, if any, occurring before December 28, 1988.
Accordingly, with res.pect.to the Doarre Lake site, if any
liability is determined to arise f r om activities at the
plant before December 28,1988, that liability will IDe
B'M&S.', not; KIlts. As you know, BM&S oontinlJes to take the
position that no such liability e"ists.

Therefore, all
Doane Lake site
Haterials and
Pitt s0urgh , PA
eLs.e at KI I.

future oiomrnun ie.a tt Lon a. with respect to the
should be directed to Billie Nolan, Beazer
Services, Inc., 1400 Koppers Building,

15219 and not to the plant or to anyone

State of Oregon
DE8AR'rMENT Of ENV,IRONMENTAL QUALliri

D ~ ~·rn ~ Vi ~ [ill
[fa JU.h; ti v; 19.0.;1'.:, \.J v 'OJ

:QERCE 'OF. THE DIRECTOR

Writer's Direct Dial Number 412/227-2414
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2.

T'h.ank you for your assistance in this, regard.

Very truly yours,

~
· : M

1,1 M. Blundon .
... ce Pres ident and
General Counsel

cc: J. Batchelder
L. Flaherty
J. Oxford - KII Portland
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To:

From:

Date:

File

Petra Mattes

July 31, 1998

IWacke:r SHtronic Corporation
Environmentat Engineering

RE: July 29, 1998 Riverbank incident

WSC Personnel involved: Kirk Benson, Alan Heiman, Petra Mattes, Tom McCue, Dennis
Netsch, Nobel Powel, Jerry Schaeffer, Cathryn Young

At 9:30 AM, WednesdaY July 29, 1998 Tom McCue and myself were notified that there
was a "spill" during the riverbank repair project.

Advanced American Diving, the contractor for the riverbank repair; was dredging silt from
the Willamette River to be backfilled into the rock material. Apparently, a deposit of oily material
was disturbed, resulting in visible sheen and oil, of an unknown quantity, on the river. Booms
were immediately put into place to contain the sheen, and pads used to absorb the oil. Booms
and pads were bagged and added to drop box #1 for future disposal.

Oily soil/silt were put on the riverbank. This material is being loaded into 8 lined drop
boxes with covers for further analysis, characterization and disposal. See attached
spreadsheet of analysis.

I contacted DEQ EMD (OARS) at 9:40 to report the incident. I talked with Betty, who
gave us a case number of 98-17-92. Betty then referred the case to Mike Greenburg (229
5153, pager #237-5242). Mike is with the DEQ spill section.

At 3:00 PM I confirmed with Mike Greenburg that he does not expect a submitted report.
Mike stated that DEQ currently does not consider this event a "spill", but rather the discovery of
an existing problem. He has referred the case to the site assessment, cleanup division. Mike
also confirmed that the Fire Marshal or local emergency response community does not need to
be notified.

DEQ contacted the Coast (3u~rd. John Murphy of the Coast Guard called me.and then
came to the site with two other men from the Guard.. They inspected the cleanup, and said the
situation was under control, and did not have any further suggestions. The Coast Guard is not
requiring a follow up report.

At 11:30 I contact EPA NRC (800-424-8802) and spoke with Ms. Reddy to inform herof
the occurrence. The case number is 448107.. Ms. Reddy verified that the EPA does not require
a follow up report.

It has been decided that dredging will be discontinued to avoid any further disturbances.
All backfill material will be hauled in..

Corrective / Follow up Actions.:
1. Update Contingency Plan
2. Create "cards" with contacts and phone numbers to notify

[WAC.KER]
n ISO 9001 Certified Corporation,.
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AGREEMENT

The Oregan Department of Environmental Q'-Ja1ity has entered into an Order OIl

Consent (DEQ No. ECSR-NWR..89~B, dated 1/10/90) pursuant to ORS§ 46'5,.260 (the
"Order"').

The undersigned desires to enter the property of Wacker SiLt,ronic Corporasion
situated at 7200 N.W. Front Avenue, Portland, Oregon (the "property") p,UFSiU1ant to the
Order.

In consideration of the Consent for Access to' Property executed by Wacker Si'ltrunie
Corporasion ("Wacker"), the undesigned agrees:

1/ that it enters Wacker's property a:t its own risk and releases Wacker
from any and all claims arising directly or indirectly out of its entry
and its activities on WackeF's property;

2/ that at the eemol'etionof its work pursuant to the Order, it will
restore Wacker's property as nearly as possible to its condition Prior to
its entry;

3/ that it will indemnify, hold harmless, and defend Wacker f remand
against all claims, losses, damages, liability" and costs (including, but
not limited to, costs of defense) arising out of or in any way
connected with the presence, discharge, release, or escape of
contaminants of any kind to the extent caused by or contri.buted to by
its activities on Wacker's property;

4/ that it win reimburse Wacker for any cost of attorney fees related to
the successful enforcement f this Agreement.

/11' sr
Done this 4 - day of , 1990.

By

GERAGHTY & MILLER, INC.
Edward R. Rothshild

V;¢epre.;~ent/M~

GERAGHTY e MILLER, INC.
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Name:

CONSENT FOR ACCESS TO PROP~RTY

FOR WORK PURsuAN~ TO ORDER ON CONSENT

Wacker S:i.ltronic corporation

Address of property: 720'0 N.W. Front Avenue
Portland, Oregon

The Oregon Department of Environmental Quality has

entered into an Order on Consent (No. dated

) pursuant tc:} ORS 465. 26Q, with the following
-------~---

parties:

(Firms' signing
the Order on Consent)

for the purposes s'et out in the Oreg;on Department of Environmental

Quality letter to Wacker siltronic corporation (Wacker Siltronic)

dated May 2, 1990, a copy of which is Attachment A hereto.

Wacker s.i.ltronic gives its consent and permission to the

extent of whatever poss.essory interest it may have in the property

and premises described above (the "property"), and appurtenances

thereto, to officelrs, employees, agents, and authorLzed

representatives of the above-listed parties to the Order on Consent
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and to their contractors act:i,ng pursuant to the order by the Oregon

Department of Environmental Quality (DEQ) to enter its property for

tne limited purpose of installing, groundwater monitoring wellS,

sampling existing wells, measuring water elevations, evaluating

wellis and/or sampling frem wells.

SUCR entry shall be during working hours and after

reasonable advance noci.ce and subj ect to such reasonable conditions

as may be required to protect Wacker s i i tronic' s property or

proprietary interests and minimize disrupt.ion of Wacker siltronic's

activities' at the property.

Such entry shall also be conditioned on each of the

abovenamed parties' agreement to the terms of this Consent for

AcceSS to Property indicated by its signature at the· end hereof and

conditioned on the agreement of each of its o.fficers, employees,

agent, authorized representatives, contractors, or contractor's

employees entering wacker's property, by signature at the end

hereof.

Ea.ch such signer agrees

(1) that itent'ers Wacker's property at its own

risk, and releases Wa,cker siltronic from any and all

c.Lad.ms arising directly or indirectly out of its entry

and its activities on Wacker'S property;

(2) that at the c0mpletion of its work pursuant to

the Order on Consent, it will restore Wacker Siltronic's

property as nearly as possible to its condition prior to

its entry;
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(3) that it will hold harmless, and defend Wacker

siltronic from and against all claims, losses, damages,

liability and costs (including,. but not limited to, costs

of drefense) arising out of or in any way connected with

the presence, diSCharge, rele'ase, or escape of

contaminants' 0,f any kind caused by or contributed t.o by

its activities on WaCker Siltro,nic's property.

This Consent :to Access to Property is given by W,a,cker

siltronic voluntarily, with knowledge of its right to refuse and

without threat's or promises of any kiJ'ld (except promises expressed

herein) • Wacker siltronic underet.ands that by consenting to

access, it neither incurs any liability nor waives any rights.

DONE this day of , 1990.

Its-----------

WACKER SILTRONIC' CORPOlRATION

By_---=c:-- _

AGREED:

(In cae'e of company/corporation)

DATE'---------
Its-----------

By_----",.",.-- _

(In case of individual)

DATE, _
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ATTACHMENT AIS"~: . -~

. I'"

\, .:/ .
I· _-;,..w Department of Environmental Quality

811 SW SIXTH AVENUE, PORTLAND, OP'\eOON '1104-1390 PHONE (503) 'D-GGte

Kay I, 1••0

caunJO XUt. ~. P-'1••,"*4t-105
UN. DOI%" ItIQUIft'ID

Mr. ~••ea H. Di'o~o, " ••id.nt
Wtaker liltronio C.rpoi'la~ion
!PI O. lOX "lIO
port-land, Olt "21.0

Dear kZ'. D1'or»o.
Purlu'"nt to an Order on con••nt:. (copy attached), • p:rll,ialnary
~fty••ti9&t.:10n to det,m1ne the tiatu.rc and ext.nt of tZ'o\Ul4".ter
contamination in t.hl Delne Lake iftd\l.t.. rial *.rea 11 "1ft; concl~ctec1
by certain privlt. parti•• Vbo bay. facilities 10clte4 in tho area.

'1'0 oarzoy out the 1nvI.t1qltion II :required, .ace••• to four prop,n)" at
7200 N.W. 'ront Av.nu., 'ortlancl, Oll:'tJlon .a~ b. aa_tuired for ,the,
purpo•• of inltal11ft9 acnItol"inf wella, .~lin'l .xi.tin; aon'itol'1ng
wel1-" lI.a.\l~lft; vatt.. elevationl, .val\ultinr wl1. «tad/or aupl.tnq
from walls. '

Hart, Nl11 , W.i;ler

IAu!!
SITE\SK29Bl
Encl08uto8S
001 Clllud1a Powera, Linc1Msy,

urrv 14elman, COJ
Tc~ Miller, ,Ra, D!Q
Shlr•• stewart, las, PIQ

'rhe Depal"tlNnt of Invil"OnMntal Q\lalii:y 1. arr'a~1,.q for lecesm to
private prop.ttl•• purluant to 1tl authority·· OIS 46S,250(2) an4
OM 41155,t'o •• in 'the .ru .0 Ui.t the 1nv••t£,.tion aay prooeecl
eX»edltloully. .

A "Con••nt for MO••• to Pt'cpllIrty" fora 11 enclo.ld fo~ your 2:'lllvi.w
and l'itnatuZ"••

'.lea•• review and Itvn the fOnD .nll I'etum ittoM by May 28, litO.

%f you haYO any ~.It.J.onlJ t'e;&t1cu,nV the. 10l"l1 or the lnvellti,atloft, r
plea•• do not tt••Itata to ""al1 Ka. Ill.ram .t,V&Z't at (503) 22;"'5413.

Thank fOU varr auoh 'Qr you~ cooper.ticn in facilitating th1.
important lnvAstigation.

Sinoerely,

Sn-.~ fJ-.A"\ f'l-.

8and:ra An4Al"aOn, 'ro~.et I(lnll.9.r
Sit, Ralponll I.etton
Inv1ron3m¢ntal cleanup ~:!y111cn
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TEL !'-II]: 503 229 6124 IH78 F'01/04--

S'rATE 01' OREGON
DBPAIt'l'MlNT OF ENVIRORMEN'l'AL QUALITY

811 SW EIX'l'B AVBNtT!:
PORJ.'LAND, OR 9720.

PAX No. (803) 229-6124

FBc.tmile Cover Sh••~

QPFICB/PHOD:

22 ~ -- CD 52-

DATE I

lid:

FROM: (Con~act person in case ot transmission problems)

S~ OtZ'_lyO)~tf:;; DEC? I 22'1- 51-13

OPPICB/PHONEz

litJHBER OF PAGES INCLUDING IJ.'B'IS WVBR SHU".f: (NOTE~ Number all
paGes eonsecutively including this cover sheet.)

1- ~
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1-11=\'(-21-' 90 110t'.] 11: 02 ID: D. E. Q. TEL HO: 51213 2296124 ~ 178 P02/04-.------

NEIL GOLDSCHMIDT
OOv1~~

Department of Environmental Quality

811 SW SIXTH AVENUE, PORTLAND, OREGON 97204-1390 PHONE (503) 229-5696

May 2, 1990

CDTInJlD DIL 110. P-133-249-805
:D'l\1U DC'Blft~

Mr. JO••A H. DiSorbQ, 'reeident
Wacker siltronic Corporation
P. o. Box 83180
Portland, O~ 97210

Dear Mr. D1Sorbo:

Pursuant to an Order on Consent (copy attached), a preliminary
investigAtion to determine the nature and. extfln't otgroundwater
contamination in the Doan& Lake industrial area is baing conducted
by oertainprivate partiem Vho havG facilities located in the area.

To carry out the invlIstiqation as requ1:reCl, accan. t.o your propert.y at
7200 N. W. Front Avenue, Portland, Oregon lIlay be requireci fer.the
purpose of inBt.Sl.llinq monitorinq wells, llIupling 8x!etinq monitoring
wells, meaauring water elevat.iofts, evaluating wel11ll atld./or auplinq
from wells. '

The. DIillpartmsnt ot Environllllntal Quality is arranginq for access to
private properties pursuant to its authority -- ORS 465.250(2) and
ORS 465. 260 -~ in the area IBO that the inv••tigation may p,rocGoc.i
expQld1t10\l~ly.

A "Conrlllent. for AcceslI to Property" form 10 eneloll\led. tor your rayiew
and si9tlature.

Please reviGw ana sign t.h~ form and retu,rn it. to lUfa by May 28, 1990.

!f you have. any que.tiona regarding the form or the investiQation,
please do not hesitate to call Ms. Sheree stewart at (503) 229-5413.

Thank you very mugh for your cooper.tion in facilitatln9 this
important investigation.

Sincerely,

SA:.l'Il
SITE\SM2981
Enclosures
cc: Claudia Powers, Lindsay,

Larry Edelman, DOJ
Tom Miller, SRS, DEQ
Shere. Stewart, s~s, OEQ

:5 ,.)r\.~ a-a-;«:
Sandra Anderson, Proj.Qlct Manager
Site Respon8e S.ction
Environmental Cleanup Division

Hart, NGil , Weigler
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r"IR'{-21-' 90 t1C1H 11: 03 ID: D. E. li1. TEL HCI: 503 229 5124 1:l178 F'03/04-----·-· .~-

lI'_a· ~tEmda..~t;i9n

~. of Property: 120 0 L ,- 1'):'M.t~

Pc.rtliJlM, grwqn

I her_by give my con.ent and permimsion to the .xt~nt of

whatever possessory intere$t I mmy have in the property and

pramloels (f.Ilcribdbd above (t.he ~propertylli), and appurtQnancos

theret.o , to o.fficerlla f emploYG.tai:\., &gC1llntm, authorieed

repres@)ntat1vtluJ, and. the perllonm and their contractors act.ing

pursuant to Order by the or8qan Dep&rtR~nt of Environmental

Qu&lity (IO!Q) to enter my property for th$ limited purpose of

inmtmllin9 qroundwater monitoring veils, ~~.pllnq e~ist1n9 wells,

meQ8urin9 w~t@~ el~vation., eVQlua~ing v811s and/or gamplin~ f~om

w~lltl!l.

such entry mhall be during- world.ne;, hours and after rc:ruusonable

&dvanc~ notiGe &n~ ~ubj0et to @uch r~amonable con~ition8 as may be

r@quired to p~otmct my or my cODpanyJ~ property or proprietary

int$restM ana mi~!mize di5ruption of aotivities, if any, at the

property.

I recognize that these BictioYUlJ are undertaken pUE{ill1.!ant to an

Order on Consent under ORS 465.260.

CONSENT FOR ACCESS TO PROPERTY Page 1 SITE\SH2981A
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MRY-21-'90 MON 11:03 ID:D.E.Q.
~. :

TEL NO: 503 229 6124 tl178 P04/04---' _.

1~i. written permi••1on is qiven by me voluntarily with

knQWlodge of my right to rcfuao and without throats or proml••• of

Illny k.lnc:S. I undarmtand that by conlillentin9 to aClOIilBlIll, I neither

incur I9lny liability nor waive any 1t"lClht.~~O~~Qtb(Q~idl.l)rcivt-d.d

~O"~> uii<l~r ~llpplie1P.~bl$ 'law.,

By:
I l.aar

TItle
~_.,-,--'""'"':~-:--_.........._------

CONSENT FOR ACCESS TO PROPERTY Paglli 2 SITE\SM2981A
J
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Department of Environmental Quality

RECErVE[)
.Jmfl DlS,ORi00

MAY 1? 1990

WACKER SILTRONIC CORP,
NEil GOLDSCHMIDT

GOVERNOR 811 SW SIXTH AVENUE, POI'nLAND, OREGON 97204-1390 PHONE (503) 229-5696

May 2, 1.990

CERTIFIED MAIL NO .. P-72'2-249-8'O:S
RETURN RECEIPT REQUESTED

Mr. James H. niSorbo, President
Wacker Siltronic Corporation
P. O. Box 831.80
Portland, OR 97210

Dear Mr. DiSOlrbo.:

Pursuant to an Order on consent; (copy attached), a prel iminary
investig:a.tion t.e determine the nature and extent of groundwater
contamination in the Doane La.}ce :industrial area is being conducted
by certa.in p·rivate parties who have faciLities located. in the area.

To Garry out the invest'ig,ation as required, access to your property at
7200 N. W. Front Avenue, ~ Portland, Oregon may be r,equired for the
purpose of installing monitoring wells, sampling exist.ing moni.toring
wells, measuring water elevations, evaluating wells and/or sampling
from· wells.

The Department of Erwironrnental Quality is arranging fm:' access to
private properties pursuant to its authority -- DRS 46$.250(2) and
ORS 465.260 -- in the' area so th.at th.e invest.igatlon may pre<;:eed
expeditiously.

A "Consent for Acoes s to property" fo.nu is enclosed for your review
and signature.

Please review and sign the form and return it to me by May 28, 199@.

If you have any questiGllS l?egarding t.he form or the investigation,
pl.ease do not hesitate to call Ms. Sheree stewart at (503) 229-5413.

Thank you very much for YGu:r cooperatiGrl in facilitating this
important Lnve.s't i.qe.t.Lon ,

Sincerely,

SA:It1
SITE\SM2981
Enclosures
cc: Claudia Powers, Lindsay,

Larry Edelman, DOJ
Tom Miller, SRS, DEQ
Sheree Stewart, SRS,DEQ

Sandra Anderson, Project Manager
site Response Section
Environmental Cleanup Division

Hart, Neil & Weigler
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Name:

CONSElf'rFOR ACCESS TO PROPERTY

Wacker Siltronic Corporation

Ac;ldress of Property: 72~OO N. W. Front Avenue

PortlaNd r OregoN!

our ~
.s: hereby give Ut1. cOl1'sent ~'d.permission to the extent of

we .

wh.atever possessory interest. ;E". . ... have in the property and

premises described above (the "property"), and appurtenances

thereto, to officers, employees, aqerrt.s., authorized

representatives,. and the persons and their contractors acting

pursuant t.o order by t~.:.r~on Depa.rt.merrt; of Environm,,"tal

Quality (DEQ.) to enter l'JlI1 . perty for the limited purpose of

installing groundwater monitoring wells, sampling 'exIsting wells,.

measuring water el.evations, evaluating wells and/or sampling from

wellS. at; Lo.ca t.f.orrs which do no t; interfer·e with our use of the property. &
S\:lchentry shall be during working hours and after reasonable

advarrce notice a.nd ..s.:~tou;o~.:.Ch.reasonable 9pnditions asma¥ be

required to protect ~,~~ cc . ny's propertyer proprie,tary

interests and minimize disruption of activities, if any, at the

property.

Orde,r on Consent under Q:RS 465.26,0.

CONSENT FOR ACCESS TO E>:ROPERTY Pag;e 1 STTE\S:M2981A
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us
This~rit.ten permi:::;si0n is giv~n by~; voluntarily with

L~our
knowledge o:e~right to refuse an~ without threats or ~mises of

any kind. Z ~erstand that by consenting to access, ~I '?rti\.her

incur .:tny liability nor waive any rig;hts not otherwisle provided

Name

Jam\O's H.By:

fer und.er applicable 1

WACKER

President and Ch:ief Execut.ive Ocnfice.r

Ti.tle

May 31, 1990

Date

CONSENT FOR ACCESS TO PROPERTY SI'I'E\S:M2981A
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D Please handle

D
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information
Do not return
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D .' ni ti al and
forward

D Return with copy
of your reply

D Return with'
comments

D Return with suggestions
for an appropriate answer

FRO M / --z:::;::>
LAR~ ;;
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WiI\amette River
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CJ Sub.lalrOn
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, W~,1 B'$- Monitori1l9 Well Locatlcn and Designation

F()restPark
Tualatin Mountains

LOCATION OF GERAGHTY & MILLER WELLSc 5Q()
i-- __

1000..

OR4WNiBY

SAC

'()o.anB uke Area
Portland. Oregon

COJ\olPlLEO BY Co4T.E
MIl FEll. 1991
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TABLE ~-1. SUMMARY OF; MONITORINGIIElL DAM

HYDROGEOLOG IleAL INVESTlGATlON

DOANE lAKE AREA, PORTLAND, OREGON

GERAGHTY & MILLER, INC.

Page 2 of 2
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lABLES-3. SUMMARY OF VOLATILE CQHPOUNOS DETECTED IN OCTQBER WA]ER SAMPLES
HYDROGEOLOGICAL iNVESTIGATION
DOANE LAKE AREA,PORTilANO, OREGON

COMPOUND IoIELl 10.: RPI;/-2 I RPIJ-2I -OL"* GM-2 I 1;/-3 I 1;/~3 0 \1-7 0 GM-1 S \1-8 I W-10 0 W-11 0 l.H2 S 1;/-1'2 0
fug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (IJg/L) (\:j9lL) (ug/L) (ug/L) h~IL) (ug/L)

1,1-0i eM onoatheoe 5 U 25 u 5 U 5 U 5 U 5 U 5 u 5 U 5 U 12J 5U 5 U
1,2-0ichLoroethene (total) 5 U 25 U 5 5 U 5 U 2 J 5 u 5 U 5 u 44 J 5 U 5 u
lr; c:hloroethene 5 U 25 U 12 5 u 5 U 160 5 U 5 U 5 U 31 J 5 U 5 u
Benzene 6 t OJ :3 ~ 5 u 5U 2 J 1 J 3 J 15 340 2 J sil
Tetrachloroethene 5 U as u 5U 5 u 5 u 5 u 5 u 5 U 5 U sou 5 U 5U
To~uene 4 J 8 OJ 4 J 1 J 3 J 3 J 170 1 J 3 J 23 J 1 J 4 J
Chloro~hzene 12 15 OJ 2 J :3 J 5 U 5 u 5U 4 J 2J 85 5 U 5U
~thylbenzene 150 170 0 27 5 U 1 J 4 J ,;I 5 U 5 U 660 5 u 5 U
Xylenes (total) 290 ~ 330 0 66 5 u 5 U 5 3 J 'I J 5 u 800 5 U 5 U

GOMPOUNO \lEU 10: \1-15 I 1;/-15 0 l.H7 I 1;/-18 0 1;/-19 1 \1-190 PP-6s 141;/-3 S HW-3') EOLR1..0· NQLR1..0 WOLR,1.0
(l:Jg!l) (ug/L> (ug/L) (ug/L) (ug/L) (lJ9/L) (ug/H (ug/L) (ug/L) (ug/L) (ug/L> (ug/L)

1,1-olchloro~thene 5 U 5 U 5 u 5 u 5 lJ. 5 U 5 u 5 U 5 U 5U 5 u 5 u
1,kt> Ich Ioroethene Hotal) 5 u 5 u 5 u 5 u 1 ;I 4 J 5 U 5 IJ 5 U 5 u 5 u 5 U
T1rich loroethene 5 U 5 U 5 U 5 u 4 J 10 5 U 5 U 5 u 5 u 5 u 5 u
Benzene 2 J 1 .) 1 J 5 U 1 J 3 J 5 U 120 5 U 1 J 5 U 5 u
Tetrachloroethehe 5 U 2 J 5 u 5 u 5 U 5 U 5U. 5 U 5 U 5 U 5 u 5 U
Toluene 5 II 1 J 2 J 8 ;2 J 2 J 1 J 1 J :3 J 3 J 1 J 1 J
Ghlorcibenzene 5 U 23 5 u 5. U 13 34 2 J 5 U 5 u 5 U 5 U 5 U
EtljyLbeJi\zene' 5 1:I 5 u 2 J 5 U 5 U 5 U 5 U 18 5 U 5 U .5 U 5 U
XYler:les (totaL) 5 U 5 u 4 J 5 U 5 U 5 U 5 U 16 :3 J 2 .i 1 J 5 U

ug/L
"*
U
E
o
J
NA

14,1 crograms per Lher
Sanple was di I'uted at ,a rati,o of 5:1 in order to bril)g cOl"lgentrati:on with,ln instrunent caLibrati,on range.
Conpound was not detected at the given detection Limit. The slIIIpleql:Jantit!ltion limit was corrected fordHufiQl1 where applicabLe.
C~nd with l! c:Of1c~ntrat'ion exceeding the calibration range of the GG/MS ;nstrunent. .
C~nd identified in an anaLysis ata secondary dilution factor.
Estimated vetue '
Not available

053QlK.13\VOLOAT.~'

GERAGHTY & MILLER, INC.
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TABLE5·f). SUMMARY OF INORGANlC ANAl:YTES DETHHD liN OCTOBER WAliER SAMPLES
IIYOROGEOLOGICAL' INVEST IGAT ION
DOANE LAKE AREA,PORTLAND, OREGON

<:-.\
. ., r-'\

-}

Page ~ of 3.

SAMPLE 10: 101·18 I 101-18 D 101-19 I Y-"9 D PP-6 S "101"3 S MI/-3 I MW,7S WDLR1.(l NDlRl.0 EpLR1.0
AN_ALYTE (3) (US/L) (ug/L) (U9/L) (ug/L) (lJ9/l) (l:Ig/L) (ug/L) (ug/l) (US/O (Ug/L> (ug/!:.)

Aluni'lUII 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 43.7 B 25 U 25 U
~ntirnony 40 U 40 u liO U 40 U 40 u 40 III 40 U 40 U 40U lIou 69.1
Arsenic 2..0 U 3.6B 2.0 U 2•.0 u 4.6 BJ 5.3 B 2.0 U 2.0 U 5.7BJ 4.5UJ 2.0 UJ
BariUII 18.4 B ,15.5 B 1570 263.0 49.9 B '72.8 B 96.7B 50.9 B 25.1 II 22.7 25.1 B
BerylUlMJI i.o U 1.0 U 1.0U 1.0 u 1.0 U 1..0 U 1.0 U 1..0 U 1.0U 1.0 U 1.0 l!
CaaniUII 5.0 U 5.0 U 18.3 5.0 U 5,.0 UJ s.b U :5:0 U 5.0 U 5:0 UJ 5.0 UJ 5.0 UJ
CalciUll l:nOO 21500U 1090000 416000 124000 56800 n406 59600 19000 17400 . 99500
Cobalt 10.0 U 10.0 U 21.0 B 10.0 U 10.0 U 10.0 U 10.0 U 12.1 B 10.0 l:J ;6.0 U 10.0 U
copper 10.5 B 5.5 B 5.0U ,5.5 B 5.0 U 5.0 U 5.0 U 5.1 B 9:28 5.0 U 10.; B
Iron 25 U 25 U 25 U n UJ 199 25500 J 27200 J, 1140 J 25 u 104 lJ 25 U
lead 3.0 U 3.0 U 3.• 0 U 3.0 U 3.0 UJ 3:0 U 3.0 U 3.0 u 3.0 UJ 3.0 U;l 7.5 J
Magnesil:m 8no 13600 420000 185000 12800 20800 33100 20200 829() 4350 B' 8.910
Manganese 46 . 50 48000 10.4 1310 2890 1800 4650 SoU 3.lt7 37
Mercury 0.20 U 0.20 U 0.20 U 0.20 U 0.20 UJ 0.20 U 0.20 U 0.20 U 0.20 UJ 0.• 20 UJ 0.20 UJ
Nickel 20:0 U 20.,0 U 139.0 20.0 U 20.0 U 20.0 U 20.0 u 20.0 U 20.0 U 20.0 U 20.0 U
Potassil:m 2370 II 2690 Ii 22800 9850 5000 U 3130 B 1440 B ,440 B 8160 5000 U 3040 U
SodiUll 1?800 "9000 952060 80800 104000 10700 2lt800 19500 173000 36600 43900
Sul fate (mg/l) 28 19 43 57 16 U . ;0 u 10 U 72 75.8 13.2 282
VanadiUll 10.5 B 20.9 B 10.0 U 20.3 B 10.0 U W.O u 10.0 U 10.0 U 10.a l:J 10.0 U 10.0U
Zir;)c 31.1 28.2 235.6 149.0 8 •.0U 8.0U 47.6 25.6 8.0 d 8.0 U 8.0 U
Cyanide 10.0 U 10.0 lJ 10.0 U 10.0 u 10.0 u 107 10.0 U 31.4 10:.0 u 10.l) U 10.0 U

(1) Hetddupl icate
(2) Equipment blank
(:3) "'Hats are di-sacl ved
us/L Hi:crograms per liter

(J 'Compound was ,not detected at the g,iver;) detectiOn limit
S "r;)al yte was detected, but the coocent ratjon was l·ess than the contract requhed detection l imi't: (GROll provided in the current scope of work

for .inorgal:lics Contract Lllboratory P.r'ogram (ClP).
Estimated value

GERAGHTY e MlLLER, INC.
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TABLE 5·7. SLMIIARY OF EXTRACTIOII PROCEDURE T[)XICIlT ANAtlSES
HTDROGEOI.OG ICAL IMVESHGATlON
OOOE L.AiE AlEA, PoRTWD, llREGOII

GIl-21 II-1M ,1I'19s KAXIHUII
Gll-21(1l DUPl.lCATE \/-70 (21 \i!I-1~ (3) \/-171 (Ii) \/-,18S(5) \/-,181 (61 1/'180 (7) DUPUCATE \/·19S (8) DUPLICATE 1/,191 (91 \/·\90 (10) M11-31 (II,) NEnoo toNCElifRATI 011
LEACHATE LEACHIITE [EIICHATE 'LEACHATE CEAciillTe LEACHATE LEACHATE LEACHATE lEACHATE LEACHATE LEACHATE LEACHATE I.EACKIITE C~CHATE DETECT,ION FOR soliD

-CONC.- COlIC. COMC. - COM!:. - COIIC.- CONC. CONC. COMC. coili:. CONe:. cOile. CoNC." cilIic. CIlIIC. L1MU '\/ASTE
(ug/L) (ug/Ll (ug/L) (ug/L) (ug/L) (ug/L) (ug/Ll (ug/I.) (ug/L) (ug/l.) (u!i/Ll (ug/L) (ug/L) (ug/Ll (us/L) (ug/L)

PEST'ICIOE
g....... ;BHC (Lindane) 0.05 U NA 0.05 U 0.05 u 0.05 u 0.05 U 0.05 0.05 U NIl 0_05 U NA 0.05 U O.~ U 0.055 0.05 400
Eildrln 0.10 U NA 0010 U 0.10 U 0:1 u 0.10 U 0.10 0:10 U NA 0.10 iJ NA 0.,10 U 9.10 u 0.11 0.10 20
Metha.ychlar '0.5 u NA 0,50 U 0.50 u 0.5 U lUG u 0.~0 0.50 U NA 0.5 U NA 0;5 U 0.5 U 0.55 0:50 10000
To>-ap/1ene 1:0 u NA 1.00 U 1.00 U 1.0 U 1.00 U 1.00 1.00 U NA 1.0 U IiA 1.0 U \.0 U 1.1 Lao 500

HERBICIDE
2;4"0' 1000 u NA 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U NIl 1000 u Ni. 1000 U rooo u 1000 U 1000 10000
Z.4.5·YP (SH"e,,1 too u NA roo u 100 u Ilia u 100 U 100 U 100 U NA 100 U NA faa ,U 100 U lQO u 100 joM

METALS
Ar-seni'c z.t Z."l Z.O u Z.O u Z.O U Z.O U Z_,O U 2.'0 u 2.0 U 2.0 Z.O U z.c 2.0 2.1 Z.O 500Q
SariLn 139 ,150 Z6Z B 61.3 8 116.Z Ii lZ0 B 17\ il 67.3 B 38.2 Ii "IS B 113 B 115 B iTS 107 15.0 100000
c:aetalua 7\9 728 5.1 5.0 u 5.0 o 5_0 U 5.0 U 5.Z B 5.0 Li 5.0 5.0 u 5.0 5.0 5:0 U 6.0 1000
o.fC."j-ln 10.0 u 10.0 U 10.0 U 10.0 U 10.0 U 10.G iJ 10.0 U 10,0 U 10.0 u 10.G u 10.0 'U 10.0 U 10.0 ,U 10.0 iJ 10'.0 5000
Leod 5,\7 315 15100 1360 3.0 U :3.0 u 3.0 U 3.0, U 3.0 U 3.0 3.0 u 3.0 3:0 3.0 5:5 5000
Mercury 0.10 U o.zo U "0.10 U 0.20 U 0.10 U 0.20 U 0.20 u 0.20 ,U (UO c 0.20 U 0.20 U 0:20 U 0.20 U 0.20 'U 0.20 zoo
Seleniln 3.0 (j 3.0 u 15.0 3,0 U 3011 Li 3.0 U 3.0 U '3.0 U 3.0 U 3.0 o 3.0 U 3.0 u 3.0 'u 3.0 U 3.0 1000
SHwr 10.0 U 10.0 U 10.0 u 10:0 U 10:0 U 10.0 U 10.0 U 10.0 u 10.0 iJ 10.0 o 10.0 U 10.0 U rc.e u 10.0 U 10.0 5090

(,f) S~le GIl.Z 1 c:_sit!d frOlll OU'HIIS-l. oZ. ard ,3.
(2) Saoq:>le ~'7D was C:""l"'Sited rrOlll OLGHHS·l lJiyJ" oZ.
(3'1 San-pleGM·1Swas caHe<:ted frOlll DLGHlIS·3.
(4,) ~""JOlell-171 Waa Coq><lsited fr"" OLlIl71S'l, ·Z. and ,3.
(5), S;oaj;>le ~·les was coq><lsited frQOl D~1I18SS-' and ·Z. -
(6) S~l" 11'18,1 wa~ ~oq><lsited ,frCllll ~~1I18.!S-l" -Z, and '3.
en San-ple ,11-180 was crXrjx>sited fraio DLlllI'!OS-1., oZ, .~, .rd -4.
(8) S""JOle 1I·19S was c""",slted fi'oriI OW19SS-' anc:I 'z.
t9) S~le!l'191 was coq><lsitedfr(llll Olll19IS-t, ,2. and 03.
(l0) S~lell·l90was coq><laited ·fr(llll Ollll90S-1, -Z,03, .rd ~4.
(11-) Sample MII'JI ,~~~ corrpasited fr(llll OLMII3IS-', -Z, .na -3.
U I;:~ nat detected at giVen detection limi't.
il COGJlOl6ld was foo.rod in ttle· .ssac:iated blri es well .S in the "ampl'''.

0530~K. 04/OCTEPTOX.IIKQ

GERAGHTY & MILLER, INC.
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Portland, O<ugoo
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DISTFlIBunON OF WATEFl QUALITY I?ti:RAMETEFlS
IN THE SHALLOW HORIZON ~ppm)
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Portland, O',egoo

OAAWkiBy- CCMPlI.:£D8Y TE PRQ.ECT. NuM6EA

SAC AAA FEB. ~! W"'lllJ'OI
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TABLE A-t. CONsnUC:rJON SUMMARY OF NE\I MONITORING \lELLS

HYOROGEOLOGIIlAL INVESTIGATION

DOANE LAKE AREA. PORTiLAND,OREGON

''to.,.

\lELl 10 1JEl.l. PVC TOTAL l.ENGTH OF ELEVA:nON OF

LOCATION DIAMEJER DEPTH SCREEN SCREENED SECTION

(inches) (feet bLs) (feet) (feet IllS L)

GM-l S ~hone-PouLlmC 4 28.68 5 10'.,78 ,to 5,.'7,8

l;M-2 ) GouLd 4 35.00 5 3.5? to -1.48

MIF3 I Wacker si,l troni:c 4 60.00 5 -"2,1.61' to -26.6,1

W"7 D Rhone·Poulenc 4 69.,n 5 -30.22 to -35.22

'iJ~17 I Trans I,ndustri es 4 50.00 5 -5.59 to -10.59

W-18 s PGE 4 30.00 5 27.89 to 22.89

101-18 I flGE 4 54.00 5 3,.,18 to -1.22

101-18 D PGE' 4 64,.00 5 -5.87 to -10.87

\1-19 S Atochem 4 25.00 5 12.21 to 7.21

101-19 ) Atochem it 49.00 5 -11.57 to -16S7

101-19 D Atochem 4 67.56 5 -30.50 ~o "35 •.50

bls Below Land surface

msL Mean sea tevel (rnsL + 1.375 =City of Port.Land datun)

0530LlC. 02\cawsUI4 .Wl

GERAGHTY elf MILLER. INC.
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TABLE A-2. SUMMARY OF WELL DEVELOPMENT VOLUMES
HYDROGEOLOGICAL INVESTlGATION
DOANE LAKE AREA, PORTLAND, OREGON

(
\ .::

" ,

WELLID

GM-IS

GM:-2I*

W-7D

W-17I

W-18S

W-18I

W-18.D

W-19S

W-19I

W-19D

MW-3I*

*Bailee ery em ing devetopment

OS3DLK04:IDEVELVOLTBL

TOTAL WELL DEPTH
(Feet)

28.68

35.00

69.72

30.00

54.00

64.00

25.00

49.00

6756

60.00

APPROXIMATE
WELL DEVELOPMENT

VOLUME
(Gallons)

50

45

90-100

70-80

50

90-100

120-150

70-80

90-100

90-100

50

GERAGHTY & MILLER, INC.
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PROJECT NAME: QOANE LAKE HYOR0GEOLOG1CAL INVESTIGATION
PROJECT NGI' WM03.01

LOG OF tv1.W -3 I
Page 1 of 1

CLIENT NAME: INOUSTR1Ab GRO~P

PROJECT .LOCATIQN: PORTLAND. OHEGON
DAlE STARTED: 25-JUNE~90

GAvE COMPLETED: 25~JUNE~90

LOGGED BY,: A, RIPLEY
CHECKED' BY: A.. RIPLEY

SURFACE ELEV: 33.39 fee,t
DA1UM: MEAN SEA LEVEL
DRILL COMPANY: GEO-1ECH EXPLORAflGNS
OI'ULLER: M,]KE PET&:RSEN
DRILL METHOO: HOLLOW' S~EM AUGER
SAMPLING, METHOD: SPT SPLIT SPOON

30 0/6"
1
1·

As above - Sa,turated.

POORLY-GHAOEm SliND - Browm to grey, saturat:ed. med
ium dense. medium to Goarse~grai8ed samd. (SP~SW

Water' leve ltaKem 7/ jiB/90

SANDYSIU - Dark gr·ey. wet. s t i f f to very sti f f ,
nne-grained sann. abundant organ ic fragmef'"lts. (i'lL),

SANDY SILT - Grey, wet to moist. stiff" vepy
fine-gr a ir;JEld .sano. some mica flaKes 'aM organi G
tragmemts. (ML)

SRT witlil day - As above. (MH)

SILl w.ith clay - Dark grey. mo'ist. soft to
med'iumstiff. plastic clay. [MH)

POORLY-GRADED SAND with silt - Brgw8, moist.
lTied:ium i:lense. med,i'um-gra,~ned sand,traGe, silt
«5%).. [SP-SM)

6oreM1e termi'nated at 61,5 feet.

Heaving sands at 25 teet. no sample taken.

POORbY~GRADED SAND witm si.lt - Dark grey, sat
urated. v,ery loose, medium-graifiled sane grades,
to SANOY S:rLT iQ bottom 6" of sampler. [SP-SM)

SlLT wit.hc la,y - As abov e . (MH)

,As above - Large !'Iood fragment in sampler,
ab,l'Jndant orgar;Jic fragments, [MHl

--_ ....----- --- ---- --~ ..--_.- -_ ..---,- ~- ----:---~ -- ..- "".""-- --.,..~ -..-_..--_.

--- -~ - ~ .-:"-.,, ~.~.~ ... - -.;. ---;" -.-----.;;,. -,- -.;..-- - ~ ~ ---. ---,.......-------- ~ .-- ..,. .....

-~ - --------_... -'--_ ..-.,;-,;.;;::. - ~- - - - - _..--.-" _..-- --.......... ---.- ..~ ---- "" :~-- - ~~.- ~-~

Surface siltYSflnd wi,tl;) grav.e'~ .
, " "

SILTY SAND wi ttl some elay - DarK brown. moist.
med~um dense, medium-grail:1ed sand, some organi'.G
fragmel'lts (roots). mimor clay fracUc:m. (SMl

3
4
4

1
2
3

6
2
3

2
3
2

6
7
8

6
5
B

1
2
:3

5
4
11

3
3
6

c:
w·a.z

R
(fJ
3:X
CJ H'
...J (fJ'
lD

20

10

50

40

60

Sentoni·te ;pe:1'lets

.1+---. 12-in dia.
drHied 1:101e.

~--- Benseal grout

4"":"::+--- Well casing, 4 in.
dia,. sen ~O PV.C.

1---*""4--- WeJl screen, 4-in.
dia. 0.01 slot PVri:

, ....~-- Sand' nacx, [0-"20
'--'-'--'=='"'~ Colorado Silica

WELL CONSTRUCTION

(
~.~

'~..... ,;:~
....:.,......;.-.

70

GERAGHTY & MILLER INC.
FIGUREA-11
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HECE\',JED

Mf),R 2;) i99\

DR. R. 51AUD1(.1L

Dr. Rudolf staudigl
Wacker Siltronic corporation
P.o. Box 83180
Portland, Olregon 9728'3-0180

March 20, 19'91

oregon
DEPARTMENT OF

ENVIRONMENTAL

QUALITY

Dear Dr. staudigl:

Re: Portland ,.Oregon
Facility Expansion

This letter is a follo;.!-up to your recen'\: discussions with the
Department of Environmental Quality (DEQ) concerning W,acker
£iltronic Corporation's (Wacker) facility expansion plans.
Wacker informed DEQ that it is necessary to expand its
manufacturing facility in Portland, Oregon, to remain
competitive in a growing market. DEQ understands that the
proposed expansion will include the construction of parking and
building facilities, and related manuf.acturing capacity
improvements, on a portion of the Wacker property identified on
the attached site diagram (Facility Expansion), and that the
initial phase of the Facility Expansion will require Wacker to
invest approximately $150 million.

Investigations Wacker performed at the property indicate that
Coal tars containing polyaromat.ic hydrocarbon contaminants are
present at certain portions of the soils where the Facility
Expansion will be constructed. Present information indicates
that these substances were deposited pri.or to Wacker's
purchase of the property, but are nevertheless "hazardous
materials" as defined in ORS 465. 200 and DRS 46,6.605. To
address this soil contamination, you informed DEQ that Wacker
and its conSUlting engineers (Industrial Design Corporation)
designed the Facility Expansion to include the construction of
conc.ret;e barrier covering a significant portion of the
Facility Expansion to se·rve as a cap and drainage networks to
divert runoff to the storm sewer system.

Wacker's position is that the cap and drainage networks
provided by the existing facilities and the proposed Facility
Expansion constitute an appropriate remedy for the underlyiBg
soils by minimizing the mig:ration of, and preventing contact
with,contaminated soils. Bas.ed on its independent evaluation

811 SW Sixth Avenue
Portland, OR 97204-1390
(503) 229-5696

DEQ-l
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Dr. Rudolf Staudigl
Mardfu 20, 1991 -
Page 2

of site condi.tions, it is' Wacker I s position that the proposed
Faeility Expansion, tog.ether with the existing improvements,
will achieve the lowest practicable level of contamination in
accordance with OAR 340-108,-030 and will be protective of
pUblic health, safety, welfare and the environment.

We are not able topro:vide you definitive answers on your
proposed Facility Expansion. DEQ has not; made an independent
determination of the extent or nature of contamination at the
site. Although we have no reason to doubt the preliminary
information developed by you and your consulting engineers, as
government regulators we cannot make conclusions of issues. for
which we have not independently verified the facts.

Within this context, let me discuss how DEQ expects to treat
this site and the proposed Facility Expansion. Based. on
present information, our best prOfessional jUdgment would lead
us to conclude that futures remedial action, if any, could be
des.igned so as to not require dismantling the exis.ting
facii.ities or the Facility Expansion. Likewise, based on
present information, such future remedial actions, if any, also
could be designed so as to not disrupt manUfacturing activities
at the existing facilities or the Facility Expansion.

I.f a future determination is made regarding the need for
additional investigations or remediation at the site, DEQ would
have to f.ollow the Oregon statutes and Environmental Quality
Commission rules which delineate a process for conducting such
investig.ations and a full opportunity for pub.l.Lc review of and
comment on conclusions regarding any proposed remedy. It is
through this independent analysis and public review process
that we would arrive at our final conclus.ions about the nature
of the remediation.

In this light, Wacker's sug.g.estion that the proposed Facility
Expansion and associated drainage networks is a cap and should
be acceptable as a remedy, should one be necessary, may well be
right.. But ae I have outl ined above, such a de-termination
cannot be made by the DEQ at this time. I might add that in
the past we have concluded that a cap and appropriate drainage
has been an acceptable institutional control for soil
contamination which is contained in Buried soils and which is
neither mobile nor likely to become mobile. While this may be
the conclusion at the W:ac~er site, such a determination cannot
be made until we have conducted our independent investigation
and analysis, and followed our pUblic involvement process.

SCOEPA00016180



Dr. Rudolf Staudigl
March 20, 1991
Page 3

Based on the limited information currently available and on the
pirocedures outlined, I hope this letter provides Wacker wit.h
the assurances necessary that the Facility Expansion can
proceed without being at risk Q.f disruption of manufacturiRg or
dismantlement firom future remediation, should such be
necessary.

Sincerely,

~~~
Fred Hansen
Director

Attachment

SCOEPA00016181



RECEIVED
ENGINEERING

OCT 21 1988

John L. Pittman
Wacker SHtronic

John Pittman
Wa,cke r g,i Ttron ic
P.O. Box 031180
Portland, Oregon 97203

o.s. ENVIRONMENTAL-PROTECTI01\J AGENCY
REGION 10

1200 SIXTH AVENUE
SEATTLE, WASHINGTON 98101

REPLY TO HW-113
ATTN OF:

Dear Mr. Pittman:

Re: NUGoul d Superfund 5i te , Port 1and, Oregon

On ITebn!iary 18, 1988, the EnvirOrlme:ntal Protec t lcn Agency (E,PA) no t.t rt ec
yOUJ that it had documented the rel ease or threatened r e lease of haz ardous
subs tances at the above~referenced st teo The[PA al so DoUfi ed yeu that it
haS information indicating that you or yOUT company may beaT'esponsible party
for the g:roundwa tel" u!tli t at the NUGoul d sHe. Thi s -1 e t ter is to inform you
of the ag:reeme'nts betweel'1 gPA aM tIi!,e Oregon Department of Envi renmen t a 1
Qual tty <DEQ> on HIe il'1vesttglatiolil of groundwater contamination as socfeted
with th,e"groundwater un i t" of the NUGould Superfund site in Portland.

At DEQ 's reques t, EPA has a,gree'd that the stateshol!J 1d be the 1ead a,gein cy
r espens.tb.l e for the iIilvestigrations of the groUJlildwater un tt.. Accordingly, it
i:s EPA's u:nderstanding that DEQ will use state authorities and resources to
ar-range for a Remedial Inves.t i qa.tion tosufilple.ment the Remedial Investigation/
Fe.asibility Study r;>erfo,rmed by NL and GoulCl, wmict:1 partially evaluated the
nature and extent of contamme.t.f'on of the grotllildwater uni t at this s t te.
Details of this arrangement are tnc luded in tine enclosed! letter from EIilA to
DEQ dated September 13 ,198'8.

As part of th i s a§reeme'nt, D~Q irrtends to: identify Potentially
Res,ponsible Par t i e s <PRPs) f'or the groundwater unit : provide apPl:"op,r'iate
notl ce , defi ne a Scope of Work basad on the Scope of Work prepared for thi s
site by EPA's contractor <i:n'clu:ded in this letter as an enclosure); and
require consen t i nq PRPs to p'rop.e'rly and promptly cenduc t the investigation
wnder' a negotiated agreement. [PA will filot oe signatory to a negotiated
a,greeme'IiI,t betweelil the state and PRPs for the groulndw,ate'r investtgation.
lHowe·ver, EPA is willing to provide a letter indicating its intent regarding
future EP'A action wi tb r e.spec t to any Order that is sig,ned lily ol[Q.
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El?A and DEQ h!ave' a.greed that if the state has not reached a·/il acceprab le
agreeme.lilt with the PRPs by March 31, l!189, the agende's'will r-e.eva'lua te
Qptions for atcomplishi,ng Ue invesUgatiol'i1 in' a timely manner , incllcJding the
1:J"se of federa r fmlds. H a.vail able.

The results of the grcHJll'i1dwater un tt investigatiom will be used by OIEQ and
[P'A to deci,de on the need fo,rremedial act lon s for the NlLlGouldgrotlndwater
untt . (The Re'eof'd of De c l s i on Ts sued by [P'A in March 1988 for the Nt/Gould
soils un i t stated tha.t EPA was deferrin.g a decls l en on grol:!!nd:water remediation
to a later date).

We apprec la te the ccope rat ton you haveslilown in respenatne toour
i'Aformation re:quest. If you have any que-s tIons OA EPA's fl'J,ture fele in th l s
process, [PA"s primary con tac t on thi smatter w; 1J be Alan Goodman of tt;,e
Oregof;] Operat tons Office at (50]) 229-5254 .

EOle 1osure s

. ~c~~-
/ Chtlck indley, Direc~pr- ~azardous Wast. OJvi on

CD A1Goodman, O,regol'i1 0JDeration:s Office
Fred Hansen, DEQ
Bill Renfroe, DEQ
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us. ENVIHONMENTAL PRQTEC . .IN AG'ENCY

REGION 10
. 1200 SIXTH AVENUE

SEATTLE, WASHINGTON 98' 0'

SEP 13 298S'

REPLY. TO.
AnN OF:HW-J 13

Michael J:. Downs t Administrator
Env i ronmenta l Clea1niup (lli vi s1On
Depa r tment of Environme.ntal Qua 1tty
8'11 S. w•. Six t h Av'e.niUe
Port lan.d t Oregon" 97204

Dear Mr. Downs:

This letter is to confirm the agreements betw.een the U.S. Env'ironmental
.." - ". PfOotectio.o Agency (EPA) and the Oregon Department of Environmental Qu'al1ty:.

(IDEQ) t on the investigation of groundwater contamination associated with the
'Igroundwater unit" of th,e NL/Gould Superfund site in Portland.

At OEQ's reques t , EPA is deferring for J:lOW to the State fer investigating
the gJroundwater un i t, Accolrdin'gly, it is EPAls umderstanding that DEQ will
us e State authorities and resources to arrange for a Remedial Investigation to
supplement the Remedial Investigation/Feasibility Study performed by NL and
Gould whkh parttally evaluated the nature and extent of contamination of the
groundwa tel" unit at th iss ite, DEQ intends to ; dent ify Potent iall y
Responsible Parties (PRPs.) for the groundwater unt t , provide appropriate
nct tce , define a Scope of WOirk based en the Scope 0f W.olrk prepared for this
s He by Tetra Tech t and reqtJire consent; ng PRPs to properly and promptly
conduct the investigation under a negotiated agreement.

EPA will not be involved in ttile State's negotiations with responsible
parties. However. EPA has provided the State with a Preliminary Scope of Wor'k
fOT the gmundwater unit investigation. DEQ may req,uire additiomal work
beyond EPA's investigation r equtrements ,

EPA ltlill not be signatory to a negotiated agreement between the State and
PRPs for the groundwater in,vestigation. Howeve,r. EPA is willing to
participate in a meeting of the PRPs to inform them o·f EPA's role in the
groundwater unit investigation.

EPA acknow1ed9€S tfuat prOt as lead agency. will oversee the groundwater
uinit inve.stigation w.ith only State author-t t f es , under schedules set by the
State, using no feele'ral fundsje nd with no EPA involvement. DEQ ag,rees, to
keep EPA informed through the Ore'gon Ope,rations Office of site activities for
informational purposes. to provide pertinent documents to EPA for pbcement in
the Administrative Reco,rd t and to perform commun1tyrelaUons activities at
the site that are consistent with the Commu.mity Relations Plan currently being
rev i sed by El?A.
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EPK lind DEQ a!gree that if the State has not reached a.n acceptable
agreement with the PRPs byMarch 31, 198:9, thea,gene1es willre.eval uate
o:ptions for accomplishing the ir:lvestigation in a timely manner, including the
use of federal funds. 1f evai lab1e.

.. ~:.,

.EPA ';5' primary contact' for DEQ on this matter will be Alan Goodma.n of the
Oregon Q.pera t Ions Off; ce •

•

The resul ts of the g,roundwa ter unit i.nvest i gat i on will be used by DEQ a:nd
EPA to decide on the need fOlr remedial actions for the NLlGould groundwater
unit. {The Record of Decision issued bX EPA in March 1988 for the NL/Gould
5:0115 un'a stated that EPA was deferring a decision on groundwater remediatiolil
to a later date.}

We app,rec fa'te the State' s des i re and commitment to ta ke the lead for
condu.ct1ng the NL/Gould groundwater unit investigati'o.n. We look forward to
its success ful and timely campl et.i 01:1. .

Sincerely,

1(~fJU
.(o.tCharles E. Findley, Director

Hazardol:ls Waste Division

cc : Oregol:1 Operati ens Off; ce
Fred H.anselil. BEQ

'.
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L a EXECUTIVE SUMMARY

The Doan.e Lake area is located in a heavily industrialized region north

of the City of Portland, O,regan, along theWillamette River, approximately
MIL£S

11. 2 km (7.-ft'). upst ream of the confl uence wi th theCal time i a Ri ver , The
entire study area is approximately 180 ac , wi.th the 120-ac northern section

separated from the 60-ac southern sect ion by a Burl i ngton No,rtt:lern Rai 1road

right-of-way.

The northern sectian is bounded on the east by the Willamette River, on

the west by NW St. Helens Road, on the south by the railroad, and. on the
north by a U.S. Ccrps o,f Elilgineers dredging equipment repair facili'ty.

Fadl Hies located in the nor-thern area are owned and/or operated by W.acker

5i 1t ron i cs Corporat ion , Northwest Natural Gas Company CNWNG), Koppers

Company, Inc , , and Pad fie Northern nil' Company.

The southern sect ion of the study area is bounded on the east by the

Willamette Rher, on the west and north by the Burlington No,rthern Railroad

right-of-way, and an the, south by 51st Street. F"acilities located in the

southern area are owned and/or operated by Gould/ Inc., American Steel

Indust rf es , Inc., ESCa CO'f\Do,ratiofil, Rh6fi1e-Poulenc Inc., Northwest Equipment

Rentals, Schn i tzer Investments Corporet ion , Liquid Air Corporat i on, and

Pe.nnwalt Corporation.

A wide variety of wastes amd products have beer:l disposed of or sp i l led

im the study area Qver several decades, including heavy metals, pesticides,

solvents, creosote, acids, and caustics.

Regulatory investigati.ons ilil Ue Doane Lake area began in approximately

1960 at the Kirk ami Sons facility •. Operations at t.his f ac i l i ty , located in

the centra1 area of the southern pOift i alii of the Doane Lake study area,

cens i sted mainly of l'ead-ec id b,attery recycling and smelting. Kirk and SOr;JS

received. numerous complaints and vialet ions concerning lead emissions and
1
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improper wastewater discharqes at their faci.lity. The site was purchased in

1971 by Nt Industries, who continued lead processing activities. In 1979,

the property was sold, to GOl!Jld, Inc. ,wh,a stopped receiving lead-acid

batteries, but continued to process the exi s t inq stockpile. In August

1981" the Gou 1<:1, Inc. f ac i 1i ty CIosed.

Invest i qat.ions conducted at the Gould, Inc. site by the: U.S. Environ

mental Protection Ag,ency (EPA), Oregon Department of Environmental Quality

(OOEQ), and other agencies, reveal es wiliiespread lead contamination. Due to

the threat posed to human healtlil and the enviromment by theoffsite migration

of 1ead, the Gou 1d site was nomi nated for i ITIC Ius i on to the Nati ona1

Priorities List (NPL) in 1983. In 1985, Gould" Inc. si~ned an Administrative

erder on Consent, agreeing to conduct a Remedial Investigation/Feasibility

S'tudy {RIlFS). The scope of the study includes fully characterizing the

nature and extent of contamination on the site and investigating varf eus

remedi a1 acti on a1ternat ives..

In February 1988, the U.S. EPA issued notice and information request

letters to Potentially Responsible Parties (PRPs), other than Gould, Inc.,

under provisions of Section 104 of the Comprehensive [nvitonmental Response, ..
Compensati on I and Li aID ility Act (CERCLA). Gou1a, Inc. was a1S0 sent a

notice and information reql!Jest letter at a later date. Six of the previously

not ifi ed PRPs responded with information concerni og the generati on and

disposal of hazardous wastes. The ir:'tfo,rmation received was eva luated for

data. gaps and ranked as Level A (quantitative) or Level B (qualitative),

ac~o,rlii.ing to the reliability of the data.

On 31 March 1988, U.S. I:PA deve loped a Record of Decision (ROD) that

selected an interi'm remediaT act ion for the NL/Gou.ld site. The ROD addressed

the preferred alternative for remediation of lead contamination of the soils

I:In it at the Gou1 d site. The remedi al act i.on selected is compri sed of the

following activities:

• Removing and recycling lead from battery casings

2
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• Reducing the meb i l ityof lead in the contaminated soil,

sedimemt,and matter through f i'xat Ien

• MOr:1itorir:1g

additional

conducted

surface water and groundwater at the site while

studies (i)'f contaminatio.n in these areas are

• Moni'toring ambient air arol!.lriHi the site to ensure that

remedi a1 acti ens are carried OI!Jt in a manner th-at protects

public health.

Since the ROD ident i fi ed the need for add it i ona 1 ;groundwater and

surface water s tud'ies, the remedial aetion will include activities coneerning

these uni ts . Infonnation obtained from the PRP l04{e) responses, as well as

results presented in the Nt/Gould Rl.,and the North Doane Lake Site

Character; zat i on Work Pl an, revealed data gaJils concerning the nature and

extent, of groundwater and surface water coatani nat i on in the DQane Lake

study area, Previous studies performed in the northern section of the Doane

Lake area have eoncentrated on JDolynuclear aromatic hydrocarbon (I?AH)

contami nat ion, whil e s tud i es i Ii1 the southern sect i em have concerned heavy

metal s.. A un'i fi edi nvest igat i on is necessary to determine the full range of

contaminants present, transpor-t processes , and effects of various organic and

inorganic cOliltaminants on remediatiolil efforts for lead.

To satisfy the need for furt.her studies, LJ.S. EPA and ODEQ have

requested that Tetra Tech, _Inc., a's a subcontrector to Jacobs Engi neering,

develop a scope of work. The pl!.lrpose of this scope of work is to delineate

the re.g.ulatory and technical requirements of the RI that will be conducted

to char-act'er i ze the nature and extent of groundwater, and surface water, and

sediment contami nat i on on and around the Doane Lake area. Informat ion

derived from the Rl activities will be used to determine what effect

remedi a1 act iv i ti es will have on centam'inent's that may be present in

add iii alii to 1ead, arne wl:1!at effect these ccntaminents may have OR 1ead

remediation efforts.

3
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2.0 SITE DESCRIPTION

The follo.wing section ir:lcludes a physical description of the Doane Lake

study area. The majority of the information presented here is taken from

th.e RI report prepared by Dames & Moore (1987).

2. 1 LOCATI ON

The Doane Lake study area censi sts of eight privately owned parcel s

located in Sections 12. and 13 of Township 1 No,rtl:1, Range I West. The

approximate IBO-ae site t ies on the southwest bank of theWillamette River

about 7 mt from the confluence with the ColCimbia River (Figures 1 and 2).

2.2 EXISTING PROPERTY FACILITII:S AND ACTIVITIES

The study area. is currently OCCI:lJi>i ed by ei ght industri es and one

investment fi rm I three remaants of Doane Lake, and the Burlington Northern

Ra i lroad t racks , wh i ch btsect the study area.

The discussion of th is area will focus on the following. two subareas

(F i 9tire 3):

• Area A - Includes the NllGould site, Rh6ne-PoCilenc Inc , , ESeO

CorJiloration, Schnitzer Investments Carpa,ration,

Pennwa l t Corporation, Liquid Air Corporation, east

and west Doalile Lake remnants (Figure 2). -

• Area B - Includes the Wacker Siltronic Corporation, NWNG,

Koppers Company, Inc., and the north Doane Lake

remnant (Figlure 2).

The contami nants associ ated with each subarea are different. However,

the migration of po.l lutants tn groundwater fallows si.milar- patterns.
4.
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2.3 TOPOGRAPRY

The Doarne Lake study site slopes gently from the base of the Tualat tn

Mountains from 15.2 m (50 ft) to approx imatel y 3 m (10 f't) above sea level

along the banks of the W.i 11 amette Rivel". The majori ty of the industries are

constructed on fill material, w.idch ranges from 1.5 to 10.6 m (5 to 35 ft)

in depth. The site topograplily cons i.sts of three remnants of the ori gi na1

Deane Lake, graded fi 11, and several sett1i'.ng and storage basi ns.

2.4 GEOLOGY

The Doane Lake study area is located in the lowest portion of the

W'illamette Valley. The flood plain, upon which the site is located, is

flanked by the Tualatin f,jills anticline to the southwest and the Wi1lamette

Ri vel" to the nornneast, Va,ri.ol!ls types of fi 11 underli e most of the site,

which sits atop two to several tens of feet of alluvial deposits from the

Holocene age that are underlain by 12.-14 flows of Columbia River basalt.

The fill layer consists of imported rock from a quarry l ocated directly

southwes t of NWNG, dredged sediments from the WilTamette Rive.r, and dredged

material from various onsi te settling bas.ins . Waste products from var-ious

operat i 005 in the stl!ldy area were incorporated into the fi 11 mater; a1.

Sp.ecific fill constituents 'include castings sands, metal slag, scrap metal,

demo l iti OJ7l debris, 5 i lty hydraul i c dredge spoil s , shredded automobile

interiors, shredded battery casing.s, matte, and carbide sludge. Fill

thickness varies from 0.3 to 10.6 m (l to 3-5 ft).

Prior to any fill operations, Doane Lake occupied an abandoned channel

of the Willamette River. The al luviun beneath the fill layer consists of a

mixture of river channel sands, over-the-bank silts and sandy silts,

fluvial-lacustrine silts, clayey silts, and silty clay. Disconnected pockets

and layers of volcantc ash , mudflow, sandy qrave.l , peat, organic silt, and

woody detritus are also present. The inferred depth of the alluvium layer

ranges. from 11. 6 to 24.4 m (38 ft to 80 ft).

8
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The Columbia River basalt consists of 12-14 separate flows of basal t

dat i ng back to the Mi ocene ag.e. Each flow typi cally consists Qf a rubbly or

vesicular top, which cont.a.tns the majority of tl:1e ~rotll'ildwater under l atn fuya
jointed section of basalt. The neasured basalt laye'r thickness exceeds

152 m (500 ft). The basalt found under the Doalile Lake study site consists of

medium-grained crystals (1-2 mm in diameter) and a~orpt:lyT'itic texture.
Fine-t.o coarse-grained basalt grravel locally overlie the basalt. The upper

sect i em of the basalt 1ayer is thought to be fractured and j einted.

Tlile sed iments beneath the fi 11 ed port i OIi1S of Doane Lake cons ist

genera,llyof clays and silts with mixed lenses of fine-grained sands.

Sediments from the existililg remnants consist of black IImtlddy cl.ay" with

abundant orqerri c matter, except in the area of the Schnitz.er/Uquid Air
property, wh i ch contains la.rge amounts of lime. The lime forms a white to

gray-muddy clay. G,rain sizes ilil IDoane Lake consists of' cl ayey silts to

fi ne-grai ned silty sand.

Sediments samples from the Wi 11 amette R'iver, both upstream and

downstream frClm the study area, show grain sizes of predominantly sand witl:1

sma 11 amounts of grave1sand si 1ts pres.ent.

2.5 SURFACE WATER AND GROUNDWATER HYDROLOGY

The east Doalile Lake remmal1t receives runoff from Schnitzer/Liquid Air,

[Sea I and eastern po,rt i.on of Rh6ne- Pou 1enc scrap yard. Surface drai naqe

from east Doane Lake rl:lns into astormwater sewer, northward under NW Front

Street, and discharges into the W'illamette River (Figure 4).

Tl:1e west Doane Lake remnant rece! ves runoff from the ESCO property and

western portion of the Rh6ne-PouTenc scrap yard. Discharge/drainage

processes from thisreml'ilant have not been characterized. Tidal influence on

the west Doane Lake remmal1t has been sl:lspected to cal:lse percolation through

the Burl ington NOirthern Rai lroad berm and onto the northern portion of the

Doane Lake area.

9
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Runoff and drainage pat terns for the north Doane Lake remnant with ill

the Jly II port; on of the BN ra:i 1road tracks has not been [t:!aracte,ri zed.

The she l l cw fill wale,t-bearing unit has been shown to be hydraulically

connected to the upper alh.lvi a1 layer and both east and west Doane lake

remnants. The upper alluvial water-bearing unit is hydra,ulically connected

to the lower alluvium fill aquifer, the Willamette River , and both east and

west Doane Lake rennams , The df st inct ion between lower and upper alluvial

water-bearing uni ts is somewhat arb ttr-ary since they both comprise a s.ingl e

wate'r-bear i ng un; to The majority of groundwater beneath the s He res ides i n

the upper weathered and fractured port; ens of the basal t water-bear; ng

1ayer. The f'ractured and, jointed mature of basalt allows for both horizontal

and vertical movement of groundwater, inc1udi 1'i19 artes ian verti ca1 migration

in the, liIorthern port i on of the study area. Recharge of the basalt water

beari ng uni t occurs in the southern sect ion of Area A. All water-bear; r:l9

uni ts appear to be interconnected. Groundwater migrat i on through both the

upper and lower alluvial water-bearing uni ts tends to travel northward

toward the Willamette River. Groundwater levels and recharge in all four

water-bearing units is predominantly affected by precipitation and water

levels of the Wi1lamette River. The Willamette River level is affected by
both tidal afild upstream draililage volumes.

Li mited data for A,rea B i ndi cate that its geo1ogi ca 1 cornpos it ion and

t:!ydrological migration patterns are similar to those descr-ibed for Area A

(i .e., interconnected water-bearing units and general northwest mi qr-at ion of

groundwater parallel and towards the Wil1amette River).

11
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J.n EXISTING DATA

Data fo~r the Doane Lake area have been gene,rated from several studies.

The NLlGould RI, North Doane Lake Site Characterization Work Plan, and PRP

104(e) response letters provided tlile majority of the informatfon known abol!lt

the site.

3.1 KNOWN PAST DISPOSAL PRACTICES

3.Ll Area A (Fiml:Jre 5)

Tlile NLIGould site, a Iead smelting and refining facility, generated

several types of waste including sulfuric acid, shredded rubber and plastic

battery cas inqs , shredded battery tops, and blast furnace matte,. Disposal

practices at the NL/Gol!lld site consisted of draining untreated sulfuric acid

into east Doane Lake remnant unt i l 197'6, when the acid wa,s neutralized and

di scharqed into the City of Partl and sewer system. The cas.ings, tops, and

electro elements were placed in storage bifls. The casings were shredded and

ased as fi 11, both on and adjacent to the NLIGould s i.te , Electrodes were

fed directly tntc a blast furnace. The waste from the furnace consisted of
I

slag, matte, and speiss mate:rials. The matte was used as fill material

onsite. Tt<1e slag and spe i ss materials were recycled back into the furnace.

Automobile interiors and acetylene wastes were also used as fill. By 1963,

tme stockpi 1i ng of battery cas i og bali! created a 1arge mound a.long the plant

shore line to the northeast. This mound was observed to have spilled over

into the east Doane Lake remnant as early as 1957 (Dames & Moore 1987').

The ESeO si te contains a capped 1andfill, whi ch was used for the

disposal of cl ay-bondsd sands t demolition debris, and sand. bonded with

foundr-y resins containing phenol ferna ldehyde (Sherwood, R., 18 April 1988.

personal communication). Arc furnace dust containing chromium was disposed

of onsite between 1971 and 1.975. Zircon sands with naturally occu.rring

radioactivity were also l andf il led ensite until 1976. By 1957, ESCO began
12
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di spos.i ng of foundry sand and slag i rita the east Doane Lake remnant (Dames &

Moo,re 1987). Landfi 11 ing on the ESeQ site contirH.:led to fi 11 in the west

Doane Lake remnant unt i l 1979.

Rhfine-Poulenc, an agrochemical facilitYf provides no specf f ic descrip

tions of disposal prect.ices onsite (Furgusen, R., 13 April 1988, personal

communication). The RI (Dames & Moore 1987) refers to aer i al photos dating

to 1.963, which $li1ow Rhflme-Poulenc contributing to the l andfill inq operations

alonq the north boundary of the ir 1and adjacent to the ESCQ s; te. The

constituents of this fill are unkmown. By 1979, all landfnHng by ESCQ and

Rhene~Poulemc had ceased in this area.

The Schnitzer Iavestmerrt/Liqutd Air Corporation site (owned by

Schmitzer) generated calcium hydroxide slurry (lime) and shredded automobile

interiors or "fluff". The lime, produced during acety'lene productiom, was

d.i sposed of in the east Doane Lake remnant', where it was allowed to settle

and later dredged for reuse and resale. Information on the disposal of

other wastes produced by Liquid Air Corperation is not currently available.

The Pennwalt Cerpor-at ion primarily produces ctllo,rine gas, and 11-12 tons

of asbestos are reportedly buried on the Pennwalt site. All other hazardous

substances are transported offsite as f intshed products or as waste to a

disposal facility located in Arlingtol1, OR (Schu, M.• , 12 April 1988,

persenal communication).

3.1.2 Area B (Figure 61

From 1913 to 1923 Portlai1cl Gas and Coke (now NWNG) produced gas from

coal, and discharged wastewaters and unusab le petroleum by-products into the

Wi 11 amette River. The wastewater cents i riled unknown 1eve1s of suspended

hydrocarbons, tar, and spent oxf des, After 1925, th i s wastewater was pumped

into a seri es of tar pOrJds. The water from these ponds dre i ned into the

Willamette River while the tars set t led out on the bottom of the ponds.

Periodic flooding of the site would f lush the waste from the settling ponds.

Spent oxide was stockpiled in the northwest corner of the site: Some of the

spent oxide was used as fill in one of t~e tar settling ponds. Tar residue
14
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was peri ad i ca l ly dredged from the ponds and i ncorporated into fi 11 materia1

throughout the site. Some sol id waste from the demolition of the GASCa

plant is also evider:lt ilil these pones.

The Wacker Siltronic Corporation purchased their site in 1978 and began

silicon wafer product.ion in 1980. Most of their waste chemicals are

dtsposed of Ilia the onsHewastewater treatment plant that l!Il timate ly

C1ischarges treated w.ater into the Willamette River. Permitted levels of

nitric acid and nitrogen dioxide are discharged into both the water and air.

Mercur:'Y is recycled onsite.

3.2 EVENTS RELATED TO SITE ASSESSMENT

A chronological log of events relating to site assessment in the Doane

Lake study area is presented in Tab1e 1. Analyses of sediments co 11 ected

from the W'i 11 amette Ri ver near Doane Lake were pe.rfonned as early as 1974 by

the u.s. Geologic Survey (Rickert et al. 1977). Lead concentrations in

ri ver sediments call ected at that t ime ranged from 5 to 35 mg/k,g. and

averaged 18.6 mgjkg (Dames & Moo're 1987) ..

In 1981, the ODEQ initiated the first of two air quality monitorimg

surveys in the Doane Lake study area. The first survey monitored ambient

a irborne lead levels around, but not am, the Nb/Gould property. Results of

that survey showed occasional airborne lead levels in exceedance of the

State of Oregon ambient airql:lality standard and the federal national

ambient air quality s tanaard for lead, both of which are 1.5 ug lead/m3 of

air, expressed as an arithmetic rnear;! over a. 3-mo period. Quarterly averages

in exceedance of the st'andar-es r anqed from 1.6 to 4.2 \:I9/m3 (Dames & Moore

1987) .

The second air qual ity survey was conducted on NLIGould property during

Al!Igus t 1982 by the U. S. EPA Regi on X and Dames & Moore. Man i to:ri ng of

amb-ient airborne lead levels on the NLIGould property at that time showed

elevated lead concentrations (0.26-150 ug/m3; Dames & Moore 1987) with the

highest concentration mea's,uredwithin a few feet of discarded battery

casing's.
16
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TABLE 1. CHRONOLOGICAL LOG OF EVENTS IN DOANE LAKE STUDY AREA

Date Summqry

1974 U.S. Geologic Survey conducts sediment pollutian survey in
Willamette River adjacent to Doalile Lake study area.

1979/1981 ODEQ conducts surface water quality s.urvey alii west and
east D'oane Lake rennants ,

1981 OD[Q conducts air qua1i ty survey around, but not on,
NL/Gould site.

1981 Dames & Moare i nstal l s 10 groundwaterandsoi 1 monitoring
wells on the Rh6ne-Poulenc site.

1980-1982 ODEQ conducts sectimenti:>ollution survey of Willamette
River adjacent to NLIGould and downstream on east bank of
river.

1981 Ecology & Environment begins two-phase study ef ambient air
qua1i ty i III and around RhOne- Pou1enc pIant. Groundwater
mon itoririlg for organi cs and i nerqen i cs begins ,

1982 U.S. EPA/Dames & Moore conduct air quality survey on the
NL/Gou1d site ,

1982 ODEQcondl:lcts water co1tlmn survey between Burlington
Northern furidge and Doane Lake outfall on Willamette River.

1983 Arc furnace dust sampled on ESeO site.

1985 CH2M HILL conducts air/soil/groundwater survey of Wacker
Silt ron i cs i te.

198'5 Water quality survey 65 m offshore, 2-15 m depth.

1986 RI of groundwater on Schnitzer site.

1986 RI at stations up and downstream from east Doane Lake
0verflow outfall on Willamette River.

1986 Test pits on RhOne-Poulenc and NLIGould sites to determin.e
location of battery casiRgs.

1986/198.7 Surface water qual ity survey af east and west Doane Lake
remnants and Wi 11 amette River.

1987 Test pits installed on NLIGould site to determine l ocet i on
matte fill.

17
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Between 1980 and 1982, the ODEQ condeeted a. sediment po.llutant survey,

as well as a surface-water qtlality survey, on the Willamette River at

l ocat-i ons adj acent to the study area (Dames & Moo:re 1987). Lead was

measured at 2.8 and 3.2 mg/kg 'in sediments collected from themank. of the

ri ver , downstream from the Burl i ngton Northerra Rail road bridge and near the

Doane Lake area, respect.i se ly. Lead concentrations ira the wate,r column

samp l es ranged from 1.8 to 14.4 ug/Lat a station near the Burlington

Northern Rai 1road furidge and at a storm drain near the Doane Lake area,

respectively (Dames & MOQ,re 1987).

3.2.• 1 Area A

Between 1971 and 1975, arc furnace dust from two ESeQ secondary steel

foundry plants located outside the Doane Lake study area was di sposed of

a1ol'ilg wi th other foundry yard debri s , em the ESeO property adj acent to the

NL/Gould site. In 1983, arc furnace dust samples we,re collected from one of

the ESea plants and subjected to an EP toxicity test. Results of that test

in.dicated a total chromium coaceatrat icn of 17.2 mq/L, which exceeded the EP

toxicity standard for chromiun of 5.0 mg!L A similar analyses was performed

om dus t samples collected from the same p.l ant and the second foundry plant

in 1986. These analyses showed significantly lower total chromium concentra

tions (0.19 and 0.45 mg/L, respectively) than concentrations previously

measured in 1983.

Fi.ve groundwater monitoring wells, two soil borings, and two battery

casing test pits were ins tal led on [SeO property by Dames & Moore in. 1986 as

pert of the NLlGotl1d RI (IJames & Moore 1987). Three of the five monitoring

we 11 s are located ina cluster i iii the northwest corner of the ESeQ property.

The two remaining wells, plus OIi1e, of the so,il borings, are all centrally

located in the southeas t portion of the property.. The second soi 1 boring

was tnstal l ed in the southern corner of the site, while the two battery

cas i 0'9 test pits are s i tuated a.101ilg the perimeter of the southern property

line.

18
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In addition, an unspecified number of wells were installed on the [SeQ

property by the Oregon State Health Divisiol1 ilil 1983 to monitor radiation in

groundwater (Sherwood, R., 18 Apdl 1988, personal communication). To

adequately characterize the ESeQ site, red icnuc ftde data downgradient from

the ESeQ property is required. 'The approximate locations of these wells are

not known at this time.

In 1986,. surface water and groundwater monitoring was inHiated oiii

property owned by the Schni tzer Investment. Corpcrat i on as part of the

NL1Gould RI (Dames & Moore 198T). Two monitoring wells were installed along

the nottheastern perimeter of the Schnitzer facility during the RI.

According to Mr. L. Wakefield (21 Maircl:l 1988, personal comml;lnicatialil), five

wells currently exist OR Schnitzer prapelrty. Wate.r samples collected from

the fill aq.uifer layer of the two monitoring wells installed during the RI

had dissolved lead and sulfate concentrations belaw detection limits

«0.02 and <50 mq/L, respectively; Dame.s & Moore 1987). Water samples

collected from the al l uvi al groundwater aquifer exhibf ted higher dissolvelil

lead and sulfate concentrations throughout the Schnitzer site than the fill

aquifer layer samp tes (Dames & Moo,re 198?).

Groundwater and sediment co 11 ected from the Rh6ne-'Pou 1enc property have

been i nvest i gated many t imes over the past 35 yr. Ouri ng the surmner of

1980, Rheme-Poulenc installed 14 shallow piezometers throughout their

property to obtain groundwater samples and invest f qete groundwater levels.

Subsequently, five shallow standpipes (wells) were also installed for

collection and treatment of the groundwater. Elevem of the 14 piezometers

are located along the perimeter of the plant aree extending north from the

2,4-0 dust plant/warehouse to the railroad tracks. The three remaining

piezometers are all Iocated north of the plant area. The fi ve standpi pes

are located in the I'ilortl:le,rly po,rtion of the plant area. Rh6ne-Poulen.c

periodica.lly collected grol:lndwater samples from the piezometers and

s.tandp i pes, and analyzed the sampl es for ch1orinated phenol; c compounds,

xylene, 2,4-0, 2,4-08, and isoctyl alcohol at their onsite laboratory. The

resu l ts from the per i odtc sampli.n.g by RhOne ... Poulenc were submitted regularly

to the OOEQ.
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In 1981, Dames & Moore ins t.e.l l ed ten groundwate.r monitoring wells at

depths from 40 to 70 f t , four shal.lower ptezoneters , and si:x lysimeters

throl!lghout the site as part of a ml:Jlti-year monitoring program conducted for

Rhfil'ile-Pou 1enc (Dames & Moo:re 1983). T1areeof the ten moni tori ng well s , one
piezometer, amd two Tysimeters were installed tn the south end of the plant

area near the dust plant/warehouse. A fourth well was instat led just east

of the 2,4-0 plant near the Rl:1tll'ile-Poulel'ilc property line. A fifth well and a

third lysimeter were located northwest of the 2,4-D plant and west of the
railroad tracks that border tne facility. The remaining monitoring wells,

ptezcmeters , and lysimeters were generally i Iilstall ed a10Rg the nor-th

peri meter of the property. Groundwater from the we 11 s , pi ezometers, and

Iys imeters was co11 ected and ana1yzed for chemtca1 constituents five times

during the monitoring proqram. The first, third, fourth, and fifth sampling

rounds were performed between 1.981 and 1983 by Dames & Moore, while the

second round of sampling was p.erformed by Ecology & Environment in 1982 in

conjunction with a separate sampling program conducted fo,r the tl.S. EPA.

During their tnvest tqarton , Ecology & ~nvironment also conducted an ambient

air quality survey at the RhOne-,Pol:JleRc facility (Ece.l oqy & Environment

1982).

He grour:ldwater samples were analyzed for metals, phenols, herbicides,

pestici des, and several conventi ona.l parameters by AmTest, Inc., Seattle,

WA. Results from the five groundwater mOr:litoring periods indicated that

2,4-0 and tric~loropheliloT ~ere present in the greatest concentrations among

organic compounds detected, while lead and arsenic were present at the

greatest concentrations among tnorqan ics detected, However, the results

from the chemical analyses va.ry significantly (sometimes by several orders of

magn t tude) between samp'i ng lacat ions, and in some cases , from one samp 1i n9

period to the next. Therefore, the results from these analyses are

consid.ered as gross approximations to indicate the presence or absence of

contaminants. Data from ar:lY single sampling are not considered reliable for

establishililg the level of contaminatiolil wresent.

In addition to groundwater, soil samples were col l ected by Dames &

Moore during the ins.tall at ion of the wells, piezometers, and lysimeters at

the Rh6ne-Poulenc site. Th.e soil samples were extracted in accordance with
20
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the EP toxicity protocol and analyzed for meavy metals, herbicides,

pest ic ides, ch1orephenot compounds I and o-di ch1erobenzene., The u. S. EPA has

estab l i shed allowable cencentr-at iens for contaminants in soi ls. The

permi ss ib l e cc:>ncentrationsare reported in the Resource Conservat ien and

Recovery Act (RCRA) as lQO times the maxi,mum level allowed under the

U.S. EPA interim drinkiflg water standards. The EP toxicity tests performed

showed concentrations to be present in the soils just below the maximum

allowable levels (Dames & Moore 1983).

During the spring of 1983, RhOne-Pouler:lc, ilil ceeperat ien wi'll:! QDEQ,

conducted an extensive soil samplimg and analyses investigation in the plant

area, south of tne dust .p 1ant/warehouse. Thi s study inc 1ud'ecl dri l l ! ng

22 bori ngs to depth:s of up to 3m (10 ft) '. The se i 1 samples call ected were

split and delivered to AmTest and to the onsite labo,ratory for analyses. At

the request of ODEQ, some of the samples were spl it a second time and

submitted to ODEQ for analyses.

Ten test pits on the Rhnne- Pou1enc and ESeQ properties were excavatecl

in 1986 a's part of the RI of the Gou ld site to establish the lateral extent

of battery cas inqs tRat were his tor-ice l ly used as fill material in the area.

Test pit resu l ts verified that battery casings had been disposed of along

the northwest edge of the Gould property. The approximate locations of the

battery cas inq test pits are presented in Figure 3.2... 3 of the NLlGould RI

(Dames & Moore 1987).

Seventeen simil ar test pits were excavated on the NL/Goul d property to

define the area used te -d'i-spose of matte material generated from the blast

furnace eperat iens conducted at the site. The matte test Jlitsare all

located on Gould property i n an area adj acent to the west side of the east

Doane Lake remnant. The matte test pits veri fi ed matte di sposa1 1oeati ons

along the northeastern edge of theGou 1d property. The approximate 1ocat ions

are presented in Figure 3.2-4 of the NL/Gould RI (Dames & Moore 1987).

In 1979, amd ag'ain in 1981, the ODEQ conducted surface-water quality

surveys om both the east and west Doar:1e Lake remnants. According to Dames &
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Moore (1987), qata from botl1 surveys indicate le.ad contamination in the

lakes.

As part of the RI (Dames & Moore 1987), a survey of the surface water

from Ute Willamette River (at points both upstream and downstream of a storm

sewer outf'a 11 that serves the east Doane Lake remnant), and the east and

west Doane Lake remnants, was conducted during 1986 and 1987. The analyses

ilildicated t hat d'tsso l ved lead cencentr-at tens in the Willamette River s.amples

were within the L1.S. EPA national drinking wate,r stamdards as well as ODEQ

water ql!lality stamdards. 1m addition, the lead concentrations in water

samples from the west remnant were generally low. However, rel,ativeTy hi:gh

cencent rat i crrs (0.13-0.28 mg/L) of dissolved lead were measured in water

samples from the east DoaRe l.ake remnant.

The organic analyses performed on the qroundwater and soi 1 s.amp1es

collected from the RP property during the investigations sununarized above

have been the only orgqlilic analyses performed on samples collected from

sites in Area A of the Doane Lake study area to date. The.refore, analyses

are required at locations throughout Area A to accurately characterize the

o,rgatlie compounds present i Iil Area. Aof the study area.

Because there l:1avebeenn0 surveys of groundwater collected from the

basalt layer aquifer in the Doane Lake study area, new well installations
I

shoul d include deep wells screened in the basalt aquifer. In addition,

there have been no groundwate.r inv,estig:ations conducted on Pennwalt property

to date and no ;nvestigatioJ71 of the background levels in the study area.

Therefore, new wells should be installed to allow for these investigations

to me conducted.

3.2.2 Area B

Surface water from the lilo,rU, Doane Lake rennant , located inunediately

northwest of the west Doane Lake remnant, has not been sampled to date.

In 198'5, CH2M HIl.L surveyed

gro\;lndwater, and air contamination.
the Wacker-Siltronic site for soil,

As part of the survey, seven monitorimg
22
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we 11 s were d'ri 11 ed to depths necessary to penetrate the nat he soi 1s near-ly

20 ft below the fill layer. These monitoring wells were all located east

and southeast of the onsite wastewater treatment fac il ity and extend withil7l

several hundred feet of the rail road tracks which border the southeast

portion of the Wacker site.

Severa 1 f.!i gh mol ecul ar pelynucl.ear aromatic hydrocarbons (HPAH) were

detected at. signifi<::amflyelevafed concentrations in sediments collected
during tnstal lat.tcn of the wells. EP toxicity tests conducted on the
sediments also show barium csntamtnat ion from unidentified sources.

Groundwater col l ected from the wellsexbibited contamination by s.tmi lar

compounds , excludtnq barium (CH2M HILL 1985).

A1though qroundwater sanp1i ng has been conducted on Wacker prcperty,

there have been no, studies to date that have focused on the extent of

groundwater contribution to. the Willamette River north cf the Wacker

fact 1i ty.

3.3 SOURCES AND EXTENT OF CONTAMINATION

3.3.1 Area A

Heavy metals, parti cu1arly 1ead, aapear to be the major contemi nat ion
I

prob lem in Area A. However, the extent of organ ic compound contami nat ion

has not been tl1orol.:lghly investigated. Organic compounds discovered in past

assessmer:lts have included 2,4-0. Arsenic,zine, and chromium have also been

detected in the local groundwater system. The source of 1ead has been

determined to be the NL/G0uld facility. The direct discharge of sulfuric

aci d from the NL/Gou 1d sHe into east Doane Lake remnant has increased the

mobility of these metals by lowering the pH of the grOlmdwater and surface

water (pH <5 generally). The pH levels gradually increase away from the

source. At high pH (>11), as is the condition on the Liquid Air Corporation

site, lead solubility again increases in the form of hydroxy complexes

(Schock and Gardels 1983). To date, no lead has been cletected in the lower

water ..beadng units under the t.tquid Air facility. Concentrations of lead
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in the fill water-beertnq un i t have infiltrated the Liqu id Air site,

accord; ng to p1urne maps presented in the RI ('Dames & Moore 1987).

Rad ioact i ve contaminat i on from zi rcon sands cii sposed at the ESea
f ac i 1ity has not been adeqaate.l y character; zed.

Lead cent ami nat ion in the Will amette River sedtnents adjacent to the

NLlGould site have been documented; a's well as in sediments immediately
downstream and across the r i ver on thaoppos He bank.

3.3 .ZArea .B

The contamination assQciated with Area B is reflective of the petroleum
industries that have operated onsite for more tt:Jal7l 65 yr. HPAHs heve been

detected in both groundwater and soil s throughout the W'acker Si Uroni cs and

NWNG propert i es . The sources of most of thi s contaminat ion appear to be

from various petroleum-related operations conducted on the NWNG property.

Tar settling ponds on NWNG properties were maintained for about 30-35 yr.

Residues were periodically dredged and incorporated into fill material,

which was distributed throughout the NWNG site and along the northwest

section of the Wackier site. Soil and groundwater contamination by HPAH and

other organ i c compounds has been documented on the southeast port ion of the

Wacker site. Barium hd'salso been detected in the same area. Discharge of

petroleum by-products and tars into the Willamette river has been documented

by NWNG. However / the extent of contaninat ton downstream has not been

addressed to date.
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4.0 MIGRATION PATHWAYS AND RECEPTORS

Mi gratian pathways and receptors have been eval uated in prev i ous

studies. Hcwever , further investigations are necessary before the pathways

and receptors are fu l ly charactertzed. By identifyirlg and clilaracteriziJ71g

all of the contaminant's that may be present, remedial activities may be

icleliltHied and evaluated fer use in the various media contaminated with lead.

4.1 GROU.NDWATER

One of the primary pathways of concerrt throughout the study area is the

mi grat i on of contami nants through the hydraul i cally connected water-bearing

qreundwate.r units to private and public wate,r supplies, and the environment.

Grmmdwater monitoring studies in Area A included samples from the upper

three water-bear-ing units (i .e., fill, upper , and lower alluvium), but rna

basalt groundwater surveys have been conducted to date, Organic analyses of

groundwater have been conducted on the Rh~ne-Pou1enc Site. However, the

majori ty of Area A. adj acent to RhOne-Pou 1enc has not beencharacteri zed for

organic contamination in thegroundw,ater. Radioactivity surveys on the ESCQ

site have been eond\:lcted, however, the extent of radiot:tuclide migration has

not been adeqCJately characterized.

A,rea B g'r:'oundwatersurveys indicate organ; c contami nation throughout

the Wacker site. Tar residues, wt:tich were incorporated into fill on bofh the

NWNG and Wacker sites, appear to be migrating offsite. Early operations at

NWNG included the addtt i on of surfactants to the wastewaters, thereby

increasing solubility and allowing for transport overgreat.er dtstances via

groundwater am:! surface water (Camp Dresser & McKee 1987). Spent oxide

materia1s are also tii stributed throughout the NWNG site, but have not been

investigated in groundwater.
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4.2 SURFACE WATER

Surface water exposure pathways are of cOlilcerlil in the Doane Lake area.

These pathways inc lude the dire;:t i ngest i on of contamili1ated waters and tbe

ingestion of game animals that frequent the area (i.e., bi.rds and fish).

The imaccess i bi 1i ty of the east and west Doane, Lake remnants reduces the

chances of direct imgestionand/or contact by the general publ i e . However,

the no.rth Doane Lake remnant and the Willamette River are both uncontrolled

and readily accessible to the general public.

4.3 AMBIENT AIR

Lead-contaminated airborne particulates, origtnating from contaminated

surface soils and exposed piles of dtscarded battery casings, are associated

with HIe battery recyc l inq and secondary lead smelter operations conducted

by NLlGould (Dames & Moore 1937). The contaminated soils and exposed piles

of casings allow winds to carry fine lead and lead oxide particles, which

typically remain in the casings after the recycling process is complete,

either offsite or to nearby locations in the study area befo,re they settle

out onto surface soil and surface water. Once tne contami nated ai rborne

particulates have been deposited, surface water and groundwater become

potent i a1 mi grato,ry p.athways. Because surface water and groundwater are the

primary pathways of concern in the study area, ambient air should be
I

cons idered a secondary, or ind i rect., mi gr~tory pathway. Arseni e , cadmi urn,

chromiun, and zinc assnc i ated with lead refining processes are also of

concer-n whe.n considering ambient air as a migratory pathway.

4.4 SOILS

Soil contamination has been v,erified in both Area A aria Area B. As

previously stated, contaminant-laden soil particles may be transported to

nearby locations or even offsite by wind'S before being deposited onto

surface so i l or surface water. Otlce contaminated soil particles have been
deposi ted, there is a potent i a1 fo;r surface water and groundwater contami

natiolil.
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5.0 HYDROGE.OLOGY INVESTIGATION SCOPE. OF WORK

The fall owin9 sections describe the purpose and 1eve 1 of effo,rt

required for Q!roundwater and surface water investigations to be conducted in

ttile Doane Lake study area.

5.1 PURPOSE

The purpose of this hydroqeo'lcq'i cal HI is to deternine tlile nature and

extent of contemf nat toa of the groundwater and surface wate,r units associated

wit'h the Doane Lake study .a:rea. Thi s i nformat i on wi11 be used to i dent ify

possible contaminant sources and provide infonnation for data gaps id'entified

auri 09 revi ews of PRP 104(e.) responses.

The objectives of tlilis study are to characterize areas of contamination;

ident ify parameters. of concern in addit i on to 1ead: detenni ne the effect

other' parameters have on remedi a1 act i vit i es chosen for 1ead; i denti fy

pathways of migratiol!l and tral!lsport processes; ana identify potential

receptors and pctent i al risks to human health and the environment.

I

Specific tasks to be performed during the fuydrogeo10gic Rl inc lude the

preparation of the fol'lowing plans:

• RI samp1i n9 plan

• Qua1i ty assurance proj ect plan (QAPP)

• Health amd safety plan

These plans and corresponding field activiVies must be coordinated

with, and approved by, the ODEQ and U.S. EPA prior to imp1emel1tation.
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5.2' PREPARATION OF PLANS

The sampli,n,g, QAPP, am! health and safety plans will be prepared based

on U.S. EPA qui dance documents . During the i,tlves1tigat.ior:l it may be necessary

to revi.se the pl ans and scope ef work to accomaodate information ebtained

thr0l:Jgh fie 1d act i vit ies.

5.2.1 RI Sampling and An,alysisPlan

The sampling and analysis plan sh01:J1d fully describe the specific

procedures to be used to determine the nature and extent of groundwater and

surface water contamin:ation in the Doane Lake area. Guidance for this plan

can beobta ined from the Compend tum of Superfund Field Operations Methods.

EI?A/540IP-87/0Q1a, OSWER 9355.0-14. September 1987. All sample collection

alilQ analytical procedures must also comply with requirements of the U.S. EPA

Contract Laboratory Program .(ClP). Gu i dance for these procedures carl be

found in the followi ng documents: U. S. EPA Contract Laboratory Program

Statement of Wo,rk for lliIo,rgaflics Analys1s. IFB WA87-K025. KQ26. K027.

October 1986. Revised July 1987 and U.S. EPA Contract Laboratory Program

Statement of Work for Or~an i cs Anal ysis. W'A-87K236. K23Z. K238. October

1986. Revised July 1987.

'The sampling and analysis plan should address the followir:1g topics:

• Appropriate sampling locations and depths

• Statistically sufficient number of s.amples

• Co 11 ect ion of a11 neces sary anc i 11 ary data (i. e., pH, temper

ature,sp.ecific conductance, etc .. )

• Determining which parameters to be measured

• Data q.ual'ity objectives (DQOs)

Db iect.i ves for Remed fa 1 Response

March. 1987)
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• Schedule of activities

• Documenting sampTirrg activities and procedures ineluding:

Collection procedures and forms

~ Field eq~ipment ~sed

- CaHbrat ion of fi el d eqiri pment ,

• Sample contaililers and preservatives C1sed

• Chaim-of-custody techn-iques including:

- Standardized Held trackililg forms

- Laboratory sample custody forms

~ Sample analysis procedures

- Sampl e stcraqe prccederes and storage time

I
- Sample preparation methods

- Analyrtcal procedures

- Laboratory cali brat i en procedures and frequency

- Laboratory internal qua 1; ty control.

5 ..2.2 Qua 1lty Assurance Project Pl an

The QAPP shou 1d desc ri be methods and rat i ana Ie to be used to ensure

precision, accuracy, completeness, and achi.evenent of the DQOs dictated by

the ; ntended use of the data call ected. The QAPP shou1d descri be the
2.9
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pol i ci es, organ i zat i on I object i ves, functi ana1 act i vit i es , and spec ifi c

QA/QC to be used in coneuctinq the hydrogeologic tnves t iqat ion , The QAP?

shou1€I inc 1ude the fo ll owing items:

• Title page with provi s ions for approval signatures

• Table of comtents

• Proj'ect descriptiolil

.' Project organiz,ation and respons ib i l ity

• QA objectives for measurement data {n terms of prec i s ton ,

accuracy, completeness; representativeness, and comparability

• Sampling procedures

• Sample custody

• Calibration procedures and frequency

• Analytical procedures

• Data reduction, ~alidati0n, reportin,

• Internal quality control checks and frequency

• Perfonnance and system auclits and frequency

• Preventive maintenance procedl:Jres and schedules

• Spec tf ic rout ine procedures used to assess data precision;

accuracy, and camp 1eteness of sped fi c measurement parameters
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• Corrective action

• Qua1i.tyes.sur-ance reports.

5.2.3 Health and Safety Plan

The hea lth andsMety 11>1 an wi 11 estab1ish protoce ls to provi de a safe
wo,rking environment for the investigative teams while protecting the g.enera1

pub1 ic. Guidance for the heal tf and safety plans is, provided by Appendix B.

NlOSHIOSHA[USCG/USEPA Guidance ManuaT 1985 and 29 CFR Part 1910.120. The

health and safety plan shol:lld imcll:lde:

• Assessment of sHe hazards

• Listing of key personnel responsible for site safety

• Description of levels of protection to be worn

• Descr i pt ion of dscontamtnat i om procedures

• Site emergency procedures

• Procedures for site control

• I:mergency medical care procedures fOlr injuries and toxico
logical problems.

5.3 SITE INVESTIGATION REQUIREMENTS

As stated previously, the ROD required that additional studies will be

performed to provide a complete cnaracterization of the nature and extent of

contamination, and detennine the pathways of migration for the surface water

and groundwater umits in th.e Doane Lake study ar:-ea. Activities necessary to

fu1fi 11 these data needs are out 1i ned i m the followi n9 sect; ons., A11 of the

i nvest i gat i ve act.tv it ies will be performed tn accordance with the requ i re

ments of Sect ion 5.2 above..
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5.3.1 StI'rface Water. Investigations

Drai nage and discharge patterns of the Doane Lake remnants have been

studied in previous ililvestig.ations. However, these studies have not fully

character; zed a.l l of the discharqe processes or tl:1e offs i te t ranspor-t

meehani sms for the di sso1ved air so.lub1e ccnst.ttuents of contami nants other

tman1ead in the Doane Lake study area. To provide information for this

eharecteriz.at ion 1 a SIUrface water charecter i zat i on study wi11 be conducted

on the following units:

• Wi llamette Rive,r - Near-bank samp.les wi11 be collected

upstream of NW, 61st Avenue, and downstream at interv'al s

sufficient to determine s i goi ficant i nfl ow of contami nants ,

River level elevations will be collected. daily to coincide

with all other surface water and groundwater studies.

• East, west I. and north Doane Lake remnants - Surface water

samp1es wi11 be co11 ected 'in suffi ci ent numbers to comply

with QA/QC requirements. Tramsport mechanisms and processes,

(Le., drainage ditcnes., infiltration, and percolation)

should be identified.

The locations

be described.

with extremes

and the retiene Ie for the samp1i ng Tocat ions and methods must

Two complete rounds of samples will be conducted to coincide

of the hydro logic cycl e.

5.3.1.1 Surface Water Sample Parameters--

Analyses performed on samples collected during previous field studies

in the Doane Lake area have been limited in scope. In addition, the study

area has rece i ved a broad range of contaminants. Therefore, aria1yti ca 1

parameters will include ful ) priority pollutant scans on all samples

collected. Ancillary field data outlined in Section 5.2.1 (pH, temperature,

etc.) shou 1d also be obtained at He time of co11 ecti on.
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5.3.2 Willamette River Sediment Investigation

The National Oceanic and Atmospheric Administration (NOAA) conclucted a

Preliminary Natural Resource Sl:Irvey in the vicinity of the Doane Lake study

area. NOAA concluded that. tfre nearshore WilTamette Ri:ver may provide

nursery habi t at for anadremous fish. The sediment samples coll!ected by the
U.S. Coast Gua,rd and U.S. A,rmy Corps of Engineers revealed elevated levels

of some meta1s, pest i c ides and PCBs near the Doane Lake outfa 11 . However,

downgradient sediment samples were collected at stations 1 and 2 mi

dO.wnstream. Addt t tena l sampling is necessary to identify the neture and

extent of coatamtnants present in sediments in the immediate vicinity of the

site, and to determine their potential threat to w.i1dlife and human health.

Sed.iment samples will be collected at predetermined stations tocated

upstream and down.stream from the east Doar:1e Lake remnant outfall. These

stations will ass i st in i.dentifying tidal influences on particulate

di spers ion rates in the Wi 11 amette Ri ver. Dye tests wi 11 be conducted to

determine the exact location of the outfall. If other sources of discharges

to the river are ciisc0vered during drainage pattern studies in Section 5.3.1,
additional samplirng poimts may be necessary.

Sampling stations will consist of 18 sampling points located on three

transects (Figl:lre 7), and will be established as follows:

• A transect cross-channel with stations at 10 m, 50 m, 100 m,

and 250 m from the outfall

• A transect upstream from the outfall with stations at 10 m,

50 m, 100 m, 250 m, 500 m, I, OOOm, and 1,500 m

• A transect downstream from the outfall with stations at 10 m,
50 m, 100 m, 250 m, 500 m, 1,000 m, and 1,500 m.

Sediment samples will be col lected from the upper 10 cm of sediment at all

stations. At the 10-m downstream amd three 50-m stations, sediment samples

wi 11 be coll ected from the 10-20 em ali1Q 20-30 em hori zons •.
33
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Figure 7. Williamette River sedlment sampling stations.
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5.3.2.2 Sedimemt SamlDle Parameters--

Sediment sample.s collected from al l of the stations and at all horizons

wi 11 be analyzed for lead,' the primary contaminent of concern for the Doane

Lake study area., pesticides on the Hazardous Suhstence List, pH, conduct

ivity, TOe, and graim size.

Sediment samples co.ll.ec ted from the upper 10...em hor izens at the lO-m

dewnst ream station, all of the 50-m stations, all of the 100-m stations, and

both 1,500 m stations will be analyzed for the full U.S. EPA Toxic Compour:1d

l i.st (TCl)..

Sedimelilt bioassays will be conducted to determine the effect of

contami nant's on some of the common o,rgahisms used as food by anadromous fish

in the W'illamette River. Solid phase btcassays using Daphnia magna and

Seler:1astrum shoClld be conducted at sampling stations that coincide with the

sed i mentsamp1es to be analyzed for TCl scans (i , e., the upper lO-cm horizon

at the lO-m downstream stat i on, all of the 50-m stations, all of the lOO-m

stations, and both 1,500,-m stations).

5.3.3 Groundwater Investigations

I

Groundwater appears to be the patl:1way with the highest potenti al for

contaminant migration. To fully characterize groundwater conditions in the

ncane Lake area, additional activities will IDe performed.

5.3.3.1 Additional Well Ins ta l t at.i ensv-

Additional wells will be installed to determine groundwater gradients,

presence of contami nati on, and transport processes , Previous studi es have

describea the presence of three aquifers ilil the Doane Lake area. Therefore,

most new well installations will include well clusters, with each cluster

comprised of three wells: one shaHow well screened in the upper fill

mated a1, one i ntermed i ate well screened in the all uvta1 mated a1, and one
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deep wen screened in the basalt aquifer .. New we.ll s will be placed in the

following loeations (rigures 8 and 9}:

• Northwest req i.on of the nor-thern Doane Lake study area - to
,

eva Iuate theqClal i ty of groundwater in the northwest portion

of the stl!ldy area , wt:le,re several oi 1 s:pi11s !;lave been

recorded..

• Approximate ly 650 m seutheast of the oi 1 dock at the

property boundary of Wacker Si ltronics Corporation - to

evaluate the effect of previous landfilling of coal gasifica

ti on wastes en propert i es now owned by WackerSil tron; cs

Corporation.

• North of the Koppers creosote f ac t l i ty - to determi ne if

creosote bottoms buried in the vi cinity have affected

groundwater qtl'a1;ty .

• North of the Pennwalt Corporatioli1 facility - to determine the

g.ro.undwater qual ity of this area, not previously charac

teri zed.

• Southeast of the American Steel facil ity - to serve as a
I

beckqroune well location.

• NOirtheast of the Doane Lake pump station - campri sed of one

deep we 11 screened in the basa1t aqu i fe.r - to charaeteri ze

the basalt aquifer, identified in the RI as being hydraul

ically downgradieli1t ana in comeuntcat.ton with the upper

aquifers.

• Background wells, located in the fa llowi ng areas:

Southwest of the Wacker Siltronics faeility, composed

of one we 11 screened in all uvi a1 mater; a1J and one well

screened' in the basalt a~uifer
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Figure 8. Proposed new well locations, North Doane Lake area.
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South of the Rh0ne-Pol!l1 enc f'ac il ity, near Well RPW-l D,

composed of one well screened in the basalt aquifer.

The installation of additional wel'ls melY benecessa,ry if the new and

exist i ng wells do net prov tde suf'f ic! ent information to fully characterize

the site as a. whole, or sub-si tes within the study area.

5.3.3.2 G,roundwater Sampl e Parameters --

G:roundwater samp1e ana Iyses conducted to date have been 1imited in

scope. To prov i de a more camp1ete understand i ng of groundwater condition s

ilil the Doane lake area, ar:l expanded investigation is required.

----~ Sample.s from all new and existing wells will include field-filtered

and preserved samples for all major ions to defi ne complete groundwater

eompes i t ion. Analytical parameters will include: sodium, potassium,

calcium, magnesium, iron, manqanese , aluminum, silicon, chloride, fluoride,

su l f ate , carbonate, bicarbonate, cyanide, thf ocyenete , nitrate, nitrite,

ammonium, orthophosphate, dt7ld radium-226. Ancillary field data collected at

each well wi 11 i no1ude Eh, pH, EC, and :t:emperatl!Jre neasarenents.. These

measur-ement's are to be co.llected in a flow-through container.

Inf'ormat i on concerning the nature and extent of ver i ous org.an i c

contaminan't.s is def-i.eient . Additional information on organic compounds will

provide an understanding of the groundwater aAd surface water contamination

th:at exists. in the area, aad pctent.i a l impacts on the preferred remedial

activities. Therefore, all new wells, and a significant majority of the

~existing wells will be sampled and analyzed for the TCl contaminants.

Samp1es co 11 ected from a11 of the we 11 s wi11 be ana 1yzed for both fi ltered

and unf i ltered meta 1 canst i tuents of the TCL. Two camp1ete rounds of

semp1es wi 11 be conducted to cotnci de with extremes of the hydro109i c cycle.

--=--!Bz;s= Groundwater levels in all' new and existing wells will IDe moni.tored to

establish the hydraulic gradients jn the various sections of the study area.

These measurements will be collected by one sampling team l:Ising a s,ir:lgle
39
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calibrated measuring tape. Transmissivity values fo,rall newly installed

we 11 s wi 11 be determined to evaluate the cencami nant transport precesses.
Rivsr 1eve1s will a150 be obtai ned to co; ncide with qroundwater el evat ions

and transmissivity tests to, determine recharge effects and hydr-aul tc

connec t i ons .

5.4 REPORTS

The filildings of the surface water and g:ro.unawater evaluations will be

merged with ex i s.t ing data to provide a complete characterizat i on of th.esite

hydrogeology ali1d centamination.
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Februa ry 8, 1989

Note to File:

Donald S. McClave, Pre,sident/CEO for Portland Chamber, and Ron
Miller, Past CEO for Northwest Natural Gas, w'ere invited to
Wacker Siltronic on January 31, 1989 to discuss Chamber of
Commerce business (Let t.e r at.t-ac hedL During the discussions, Mr.
Miller made the comment. that this property (Wacker Sil tronic)
used to belong to Northwest Natural Gas and it was his
understanding that N,orthwest Natural Gas u se.d it for a dumping
site.

Jim

cc: ohn Pittman
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~" Portland Chamber

Janua'ry 3,1, 1989

Mr. Jim Harper
Di rector
Wacker 5; ltronk Corpora t ion
P.O. Box 03180
Portland, OR 97203

Dear Jim:

Thanks for visiting with Ron Miller and me today regarding the Chamber. We
appreciate your continued support and wi 11 i nqness to become i nvo lved in Chamber
activities in the future.

As you requested we wi 11 bi 11 you for an:nua 1 dues of $3'0(,)0 on September 1, 1'989,
and appreciate your commitment to consider additional increases in the future
as your e.arnings situationanci other business considerations allow.

I n the meant ime, please ca 11 me whenever you become aware of projects or ac
tivities in which the Cmamber should be involved.

Very best wishes.

Officer

DSM:wjc
cc: R.T.Miller

S.. Russe 11

Portland.Melropoiilan Cbamber of Commerce
22/ N. IV second Avenue
Portland, Oregon 97209
50322894/1 FAX5032285/26
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tlr INDUSTRIAL DESIGN
~ CORPORATION

March 21, 1.989

Mr. ·John Pittman
Director of Eng.ineering
Wacker Siltronic Corporation
P.o. Box 03180
Portland, OR 97203

RECEIVED
ENGINEERING

t.'I~R 2 2 1989

John L. Pittman.
Wacker Siltronic

SUbject: WacKer siltro.nic Corporation--NLjGould
Superfund site and Doane Lake area

Dear Mr. pittman:

Pursuant to your request, I am writing to provide you a
summary of CH2M HILL's activities on behalf of Wacker
siltronic and its parent corporation concerning Wacker
siltronic's facility on N.W. Front Avenue in northwest
Portland, and to answer questions you have asked •.

I am a mechanical engineer, licensed in Oregon and a number
of other jurisdictions. I have about 24-years' experience in
engineering in Oregon and elseWhere, including experience in
feasibility studies for and design of industrial facilities,
and experience with the environmental considerations in suCh
projects. I am currently Director of Design Services for
Industrial Design Corporation, a subsidiary o,f CH2M HILL. For
19 years prior to 1985, I was employed by CH2M HILL.

CH2M HILL is an engineering company providing consulting
engineering services, inclUding soils analysis, environmental
engineering, and industrial design. CH2M HILL was founded in
1946 in Corvallis, Oregon and grew over the years to about
4,000 employees in 40 offices spread across the Unite<:l States.
Industrial Design Corporation is a subsidiary of CH2M HILL,
formed in 1985. Prior thereto, CH2M HILL carried eat its
industrial design activities under its own name.

About 1977, CH2M ifILL was retained by Wacker Chemie, Wacker
siltronic Corporation's parent company, to prepare a
feasibility study and cost estimate for a silicon wafer
manufacturing plant at the site on N.W. Front Avenue in
Portland. The feasibility study and cost estimate were

OH16\044. wp5 \1

INDUSTRIAL DES/@NCORPORATION 2020 S:W Fourth Avenue,3rd Floor, Pot1laild. Oregon 97201, (503) 224·6040
A SubSidiary of CH2M HILL COMPANIES, LTD. Telecopy 223,1494
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prepared to assist Wacker in choosing between the Port.land
site on N.W. Front Avenue and a site in Augusta, Georgia.

Aftter Wacker Chemie chose the Portland site in early 1978,
CIi2M HILL was employed by Wacker to design the facility, and
thereafter t·o serve as Wacker I s representative during the
cohstruct-ion of the plant by Hoffman Construction Company.
CH2M HILL also advised Wacker and assisted it in connection
with obtaining necessary building and environmental permits
for the facility.

I was CH2M HILL's project manager during 1977 and 1978 on the
Wacker feasibility study and cost analysis, and for the design
of the facility. I was project manager during the period when
building and environmental permits were obtained. I, there-
fore, have personal knowledge of the info:rmation known to CH2M
HILL and the stUdies made by CH2M HILL <during 1977 and 1978
concerning the Wacker Siltronic site.

F:rom time to time after 1978, CH2M HILL has provided engineer
ing services to Wacker siltronic OFl other tasks, including the
oil spill from the Olympic Pipeline Company's pipe and the
seepaqe o,f oily material from the river sediments <during
outfall construction in 1979; the cleanup of TCE spills in
1984; the removal of underground storage tanks in 1.985; and
air,'soils, and water investigations in 1985 in connection
with a proposed expansion of the facility by addit.ion of a
polysilicon manUfacturing building on aa'ell\pty portion of the
site.

You nave advised me that Wacker Siltronic Corporation pur
chased. the Portland site on August 17, 1978 and asked me a
number af questions about CH2'M HILL's work for Wacker and the
state of information about the site prior to the purcha~e. I
have' reviewed CH2M HILL records and refreshed my recollection
about CH2M HILL's work for Wacker before and after that date,
aFld will summarize my recollection below and answer the
questions you have aSked.

CH2M HILL did not know of and, therefore, did not advise
Wacker of any hazardous substances or hazardous contamiaatien
of the site at any time prior to August 17, 1978. MoreOVer,
prior to wacker's-purchase of the site, CH2M HILL knew nothing
about the site from which it reasonably should have known of
the presence of hazardous substances or haz:ardous
contiamknatrf.cn , Not knowing any such information itself, CH2M
HILL naturally did not tell Wacker any such inf.ormation.

Prior to the purChase, CH2M HILL knew, aFld Wacker knew, that
the site was undeveloped land which had once been lOW-lying,
marshy land along the Willamette River Which had been filled
by previous owners. The site was acquired by the city of

OH16\044.wp5\2
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Portland in 1978 from the then current ownelts, and resold
shortly thereafter to Wacker Siltronic as part of an urban
renewal and job cireation project of the city. As part of t.he
urban renewal project, the city agreed to make the already
filled site suitable fOF industrial use by providing road
aCces's and sewer access, and paying for preloading the site
sUfficiently to provide adequate foundation strength for
Wacker siltronic's proposed facility.

Wacker inquiired and was told by the city of Portland that tne
site was undeveloped land, not previously used for busLneas o,r
industrial purposes. From all of this, it seems to me that
Wacker made all appropriate inquiry into the previous owner
ship and uses of the property consistent witl:1 good commercial,
or customary prac<tice in an e·ffort to minimize liability.

It is now known that in 1985 there were low levels of lead and
organic compound (e.g., possibly pesticide) contamination in
the groundwater of the site, and that there may be coal tar
residues buried under the fill in some portions of the site,
but none of that was known to CH2M HILL prior to the purchas.e.
Prior to the purchase there was no commonly knoW'll or
reasonably ascertainable information about any hazardous
contamination in the site.

In the course of evaluating the feasibility and cost of
building the proposed facility at the site, and in the course
of the des.ign of the facility, CH2M HILL, did vibration and
«geotechnical investigations of the site to determine founda
tion strengths, preloading required, and the effects o,f
vibrations' (trains, rock-quarry operations, etc.) on the
silicon wafer process. A total of ten test borings were made
in the site in 1977 and 1978, all p:rior to the purchase. The
tests showed that the subsurface soil profile beneath the site
was quite random--an upper random fill about 25 to 30 feet
thick, underlain by silts and sands of the Willamette silt
series. Bedrock was encountered at a depth o·f about 210 feet.
In the upper layer, i.e., in the fill, some soil samples
showed some organic material mixed in the sand or silt., but
there was nothing indicating the presence of any hazardous
substance or otherwise requiring any special concern.

When Wacker representatives first saw the si,te in about 1976,
and. continuing until and after the purchase on ~ugust 17,
1978, the site was fairly level, grassy, filled property with
an average· elevation of +34 feet mean sea level. Wat;:ker and
CH2M HILL rep:resentatives inspected the site on a number of
occasions prior to the purchase. Nothing WCiS visible which
would indicate the presence or likely presence of
contamination at the property.

OH1.6 \ 044 .wp5 \3
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Prior to the purchase of the site, CH2M HILL assisted Wacker
in obtaining va~ious building and environmental permits, and
no agency with whom we dealt told us of any contamination at
the site, or of anything which would cause us to search or
test for such contamination.

In 1979, many months atter the purchase, during construction
of the wastewater treatment plant for the facility, it was
discovered that oil was leaking from the Olympic oil Pipeline
which crosses the site. This was repaired and cleaned up by
Olympic oil. Also during 1979, during cc:mstruction of the
outfall for the wastewater, an oily substance rose from the
river sediment. This was reported to, contained, and cleaned
up under Coast Guard supervision. These events mark CH2M
HILL.'s first knowledge of contamination at the site" and oil
was not a hazardous substance at that time.

In 1985, Wacker siltronic contracted with CH2M HILL to conduct
SUbsurface, soil testing and groundwater sampling and analysis
in an undeveloped area of the site where Wacker was consider
ing construction of a polysilicon manUfacturing plant. By
that time, Wacker had been told that Portland Gas and Coke
Company (predecessor of North.west Natural Gas) had, decades
before, owned a portion of the Wacker site and might have
deposited coal tar residues in that part of the site. By that
time the NL/Gould site south of the Wacker siltronic property
had been named a federal Superfund site. CH2M HILL'S soil and
groundwate,r sampling found the presence of lead and a mixture
of substances commonly associated with petroleum prOducts,
coal tar, and pesticides in the groundwater and/or soil of the
area tested. These 1985 investigations are t'he time at which
CH2M HILL reported to Wacker evidence of the preSence of
substances which may be hazardous subatrancea by the laws and
regulations in effect today.

:r hope this letter answers' the questions you ha.ve asked. If
you have any further questions, or if we can be of further
a,ssistance, please let me know.

sincerely,

4S/&
RiChard S. Reid
Director o.cf Design services

OH16\ 044. wp5\4
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March 24, 1989

Mr. Fred Hansen, Director
Oregon Department of Environmental
811 S.W. Sixth Avenue
Portland, Oregon 97204-1334

Quality

Wacker Siltronlc Corporation
P,O. Box 03·180
Portland. OR 97203
7200 N.W. Front Aile.
Portland, OR 97210
Phone (503) 243-2020'
FAX 503-226-0052
TWX 91'0,464·4777
TLX4970339

RE: NL/Gould Site and Doane Lake .study

Dear Mr. Hansen;

On January 17, 1989 our legal counsel, Marvin Durning, Esq.,.
wrote to you in reply to your letter o·f November 15, 1988, Which
notified' us that Wacker Siltronic Corporation "has been
identified by the DEQ as an owner/operator, pursuant to ORS
466.540 through 466.590, with regard to the groundwater unit
associa.ted with the Gould/NL site" and requested that we attend a
meeting to initiate discus'sions concerning a consent order to
carry out an in:vestigation -of the groundwater unit, referred to
as the Doane Lake stUdy. Mr. Durning's letter stated that a
detailed discussion of the relevant facts and law would follow.
This letter and its enclosures provide the promised detailed
discussion.

As you'know, Wacker Siltronic has been working with DEQ and EPA
for several years concerning our property. Your letter, and the
course of events it envisages, required that we clarify whether
Wacker siltronic has any legal l.iability under Oregon law fo,r
remedial action costs in the Doane Lake area. I asked,
therefore, that a thorough review be made of the facts concerning
this property and of the governing Oregon law (ORS 466.567). I
am advised by Mr. Durning that Wacker siltronic Corporation has
no legal responsibility to pay any of the costs of the Doane Lake
study nor any other remedial action costs pertaining to the site.
I enclose a copy of a memorandum from Mr. Durning providing a
detailed discussi.on of the relevant facts and law, together with
a copy of a letter of Harvey C. Barrager, Esq., of Miller, Nash,
Wiener, Hagen & Carlsen concurring in Mr. Durning's analysis of
Oregon law.

As you know, Wa.cker sritronic corporation purchased the property
in question in Auqust, 1978 after more than two years of
investigations and discussions involving the highest officials of
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Mr. Fred Hansen
March 24, 1989
Page two

our parent company, Governor Straub of OregoR, Mayor Goldschmidt
of Portland, officials of tl:le Port of Portland, Portland Chamb.er
of Conune·rce, and many others. The purchase and construction of
our plant were part of a Portland urbaR renew,al and job
development effort in which we were proud to participCite. Wacker
asked about all environmental requirements and was advised as to
such requirements by the Department of Environmental Quality as
well as by the, City of Fortland, U.S. Corps of Engineers, Port of
Portland, and Portland Chamber of Commerce. Wacker retained CH2M
Hill, experienced Oregon consulting engineers, to advise it about
the site, desigR its plant, and assist it in obtaining al.l
required environmental permits. The company also utilized an
experienced Loca l, construction company, the Hoffman Construction
Company, to build the plant.

Prior to the purchase of the site, no official, agency"
consultant" or any other person told Wacker of any haz,ardous
substances in the soil or water of the site, told it to test for
such contaminants, or gave it any reason to suspect the existence
of any such contaminant on this site.

The land we purchased in 1978 from the City of Portland was an
almOst level, gras's covered, site which had already been filled by
prior owners. Any contaminant lay buried under many feet of
fill. The site was inspected by Wacker representatives both on
foot and by helicopter overflight. No contamination was visible
or otherwise detectable by inspectioR. The City of Portland told
Wacker siltronic that the site was vacant, undeveLoped land, not
formerly used for any iRdustrial purpose. The company's
representatives and its engineers saw and heard nothing at all
which could cause them to suspect there were haz.axdoua
contaminants of any kind in the soil or undergrc)Und water of the
site.

Wacker Siltronic did not learn of the presence of hazardous
sUbstances in its site until long after the purchase, and first
established the presence of coal tar wastes in 1985 after it was
told by Northwest Natural Gas CompaRy (NWNGC)of coal tar wastes
under the fill in part of the property, deposited there decades
before by NWN'GC's predecessor, the'Portland Gas and Coke Company.
Wacker siltronic confirmed the presence of the coal tar wastes,
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Mr. Fred Hansen
March 24, 1989
Page three

and found certain. other contaminants (e.g., lead, organics) by
soil and underground water t'ests carried out for the company by
CH2M Hill.. The CEQ was prompt.lyand fUlly inf~ormed. None of the
contaminants found was contributed to the site by Wacker
Siltronic.

since discovering the cORtamination on the property, Wacke:r
si1tronic has spent about $250, ooe on studies, tests , monitoring,
reports, legal and other consulting cost's', and staff. time. since
it i.s clear under both federa,! and Oregon law tnat W,ac'ker
siltronic Corporation is not legally responsible for
investigation or cleanup costs, we cannot justify further
expenditures of this nature. Indeed, we reserve our rights to
seek reimbursement of our expenditures from the responsible
parties or other sources as the law may provide.

Our company has now invested more than $95 million in our
Portland plant facilities, and we now have more than 900
employees. We have worked together in a spirit of close
cooperation. with federal, state and local agencies, including the
Department of Environmental Quality, and look forward to
continuing this cooperative' relationship. In this spirit we
will, of course, provide access t.o our property to assist the
work of the Doane Lake study, sub.] ect to appropriate agreements
to avoid interference with the company I swork., protect it against
liability, protect the confide,ntiality of its proces'ses, and
preserve its other rights. Since Wacker siltronic has no legal
responsibility for the Doane Lake study, we will not attend
further meetings concerning the proposed consent decree. We will
advise EPA of our position in tile near future.

The crux of the matter is that Wacker siltronfc purchased its
property after coal tar deposits and possibly some lead and
organic compound contamination had come to lie hidden in the
property; that it made all appropriate inquiries prior to the
purchase and neither knew nor reasoRably should have known of any
hazardous substance contamination in the site; that any hazardous
substances of concern coming to the site after the purchase came
by migration from other property not owned by Wacker Siltronic;
and that all the hazardous substances of concern in the site came
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Mr. Fred Hansen
March 2,4, 1989
Page four

there by virtue of acts' or omissions of third parties not
connected in any 'Way with Wacker siltronic. Simply stat.ed,
Wacker Siltronic is an innoc.ent victim' of the contamination and
not in any way responsible for it.

DEQ has advised Wacker siltronic that, among legally liable
parties, it is DEQ policy to seek cleanup from "culpable" parties
first, and only if this fails to achi.eve the necessary cleanup,
to pursue property ow,ners solely on the basis of ownership.
"CUlpable" parties prestnuably means parties responsible for
contributing or exace'rbating contamination of a site and Wacker
siltronic is, therefore, not a cUlpable party. This DEQ policy,
while fair as among legally liable parties, is not controlling in
our situation, for Wacker siltronic is not legally liable at all.

In view of the facts presented in this letter and the
enclosed memorandum, we request that you confirm to us by l,etter
that Wacker Siltronic Corporation is not liable for any remedial
action costs; I.e., :Ls not a party liable under the provisions of
ORS 466.567.

We appreciate DEQ's taking a leadership role in investigating the
Doane Lake area, and look forward to continued cooperation in
providing accesa to our property, with a,ppropriate safeguards.

yours,

JHD: jr

Enclosure

bec: John Pittman, Director of Engineering
Marvin B. Durning, Esq.
Harvey Barrager,Esq.
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esco COLU.Io'IBIA CEtr.I~ER
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BEAT,TLE, WA!JHINGTO'" 88J~'''07!S

TE.i,;,EFlMONE. (ZOe)·S22!e........
T'ELECOPY,'(20.0JOZZ·,,"'S$

MILLER, NASH, WIENER, HAGER & CARLSEN
ATTORNEYS AND COUNSELO;RS AT LAW

3500 U. S. BANCORP TOWER

HI S. W•. F"IFTH AVENUE
PO'RTLAND,OR,EG.ON 97204-3699

l"ELEI?HONE (50:3) 224 -eesa

TEl,;Ex 3e~"'62' KJNGMAFl: P'TiL

TE~ECOPY (~03) 2~4~OI:5~,

March 24, 1989

Mr. Marvin B. Durning
1411 Fourth Avenue Building
Suite 1522
Seattle, Washington 98101

Mr. John L. Pittman
Wacker Siltronic Corporation
7200 N.W~ Front Avenue
Portland, Oregon 97208

SUbj ect: NLIGould S1te - Doane Lake S'tudy

Gentlemen:

You have r eques ted our opinion with respect to the
liability of Wacker Siltronic Corporation for remedial action
costs with respect to hazardous substances which have been
discovered in the area of Wacker Siltronic's plant in Northwest
Portland.

In rendering this opinion, we have not made any
independent investigation. Except. with respect to the matters
set forth in our lette,r of January 6, 1989 to John Pittman,
Director of Engineer ing., we have relied on the statement of
f.ac t s set forth in your memorandum dated January 31, 1989 and
on the facts and conclusions s'et forth in the letters of Hans
Herrmann and Richard S. Reid which are attached to your
memorandum.

On the basis of the foregoing, it is our opinion that
under Chapter 466 of Oregon ~evised Stat\:ltes, Wacker Sil.tronic
Corporation is not responsible for remedial a€tion costs with
respect to hazardous substances which have been discovered in
the area of its plant in 1'lorthwest Portland.

Very truly yours,

MILLER, NASH, WIENER, HAGER & CARLSEN

By -:
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RECEIVED
ENGINEERING

UAR 2 1989

John L. Pittman
Wacker Siltronic

811 SW SIXTH AVENUE, PORTLAND, OREGON 97204-1'390 PHONE (503) 229-5e96

Department of Environmental Quality

NEIL GOLDSCHMIDT
GOVE.RtiQR

February 23, ~989

Mr. Marvin B. Dun1ing
1411 Fourth Avenue Building
SUite 1522
seattle, wash.i.n3ton 98:101-2212

Be: Wacker Siltronic & Doane lake
study

Dear' Mt. Durning:

We have received your letter of January 17, 1989 stating that Wacker
siltronic Co11?Oration does not intend to participate in or :fund the l):)ane
lake study. As you :know, the study was designed by the EPA to investigate
groundwater and surface water contamination in the vicinity of the former
Doane Lake •. The ·stuqy is intended as an alternative to~ the
NIlGould SUperfurrl site. Wacker siltronic was identified by EPA and DB;2 as
an owner/operator within the r:oane rake Study area. The boun::iaries of the
study area were based on current urxierS't:andin of hydraulic boundaries and
connections, and. the extent of subsurface con~tion.

DEQ looks foNard to receiving your I1IelIDrandum discussing Wacker
Siltronic's position, as referenceci in your letter. After reviewing the
memorandum we will provide a more detailed response.

If you have any questions or need additional information, please contact
Bill Renfroe of my staff at (503) 229-6900.

sincerely"

~~
Fred Hansen
DireCtor

SJM:m
SM2016
co: John Pittman, ·Wacker siltronic

Ed Wexxis, NWR, DEQ
Bev' Thacker-Morgan, PA, om
Al GoOdman, EPA-<XX:>
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NEm GOLDSCHMIDT
~V~:ANOR

Department of Environm,ental Quality
811 SW SIXTH AVENUE, PORTLAND, OREGON 97204~1390 PHONE(503)229.,5696

RECEIVED
ENGINEERING

J.AN 17 1989
JEinuary 12, 1989

Mr. John Pittman
Uaq-ker Siltronix
P. O. Box 03180
Po.rtland, Oregon 97203

Dear Mr.. Pi t'tman:

Re: Doane Lake MeetiHg

John L. Pittman
Wacker SiItronic

This letter is to remiml you that a meeting has been scheduled on
Ja;nuary 19, 1989, reganling the Doane Lake investigation. The meetiB'g
will be held at t1le Department of Environmental Quality's (DEQ) fourth
floo,r confie rence room between \1:00 a. m, and 12: 00 Noon. Our address is.:

DEQ
Executive Building
811 S.W. Sixth Avenue
Fortland, Oremon

If it will be rrecessary for someone to contact you during the me e.t Lng,
please have them call Ms. Lynda Buckley at (503) 229-5733. Refreshments
will be prqvided by DEQ.

If you nave any questions o.r need additional Lnf'ermar.I.on , please corrtac.t me
at (50'3) 229 -6,900.

W'rR:m
S'M1939
DC: Dave Tetta - EP~ Region

Al Goodman - EP~ 000
Lart'y Edelman - DOJ
Fred Hansen - 00
Mike Downs - ECD
Tom Miller - SRS
Ed 'Woods ~ NUR.
Sandra Anderson - SRS
Ed Woods ~ NWR

Si7!;;~;~Y' I
~ ',~,

William T. Renf oe,r.
Site Response Section
ElwirOBIllent'aICle·antrp Division

Similar Le t.cer.s sent t.o:
David Simon - Liquid Air Corp.
Edmund. Bolin " NW N'aturalGas Co.
Dale Ghring - Eseo
David Waldschmidt - Pacific

Northern Oil
John Oxford - Koppers Company,

Inc.
Torn Ze Lenka - Schnitzer Steel
Bob Fer-guson - Rhone - Poulenc
Larry Patte~sQn - PermwaLt;

ChernfcalCorp.
Jim Gi.bbs - Gould, Inc.
Steve Oster - NL Industries, Inc.
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DOANE LAKE HYDROGEOLOGIC INVESTIGATION

DECEMBER 8, 1988

MEETING AGENDA

10:00

10:10

10:20

Introduct i.ons

opening Remarks

Tettra Tedl Scope of Work

Bill Renfroe

Tom lvIiller

Sandy Anderson

10:30 NOH Negotiable Issues Bill Renfroe
- Administrative Order on Consent (Cons.ent Order)
- Scope of Investigation (Minimum)
- Single Point of Contact
- DEQ~eost Recovery
- Press Release on Signing of Girder

10:45

11:30

12: 0'0

Draft Consent Order
- Key Sections

Questions &Answers
- Cost Distribution
- DEQ Provision of NBARs

Adjourn

The Regulatory "Players'·

Larry Edelman

Open Ferurn

Tom Miller - Manager, site Response Section

Larry Edelman - Att:orney, O.ffice of the Attorney General
(503) 229-5725

Sandy Anderson - Hydrogeologist, site Response Section
(DEQ Project Manag;er - after Order is signed) (503) 229-6744

Bill Renfroe - S,enior Envircm. Engineer, site Response Section
(DEQ Project Managier -, until Order is Signed) (503.) 229-6900
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NEil GOLDSCHMIDT
GOV~ANciA

RECEIVED
ENGINEERING

NOV 28 1988

Department of Environmental Quality John L. Pittman
Wacker Siltronic

811 SWSIXTH AVENUE, PORTLAND, OREGON 97204-1390 PHONffi~503) 229-5696

November 23, 1988

Mr, JonnPittman
Wacker Siltro-nic
P, 0, Box 03180
Portland, OR 97203

Re : Meeting Da.te Change for Consent O:rder
Nego,tiatiolls for the Doane Lake Study

Dear' Mr. Pittman:

The meeting o.riginally scheduled for Thursday, December l, 1988, has been
rescheduled,

You or rep,r,esent'atives of yoar firm gFe requested. to ~ttend. a meeting on
Thu:rsday, December 8, 1988, at DiEQ's offices. The meeting will begin at 10:00
a, m, and will convene in t:he fourth iloo,r eonfier ence room. The intent of ,the
meeting is to initiate discussions that will resl:llt in a signed consent oFder
FJ'Fior totf.J.e EPA imposed de adLfne of March 31, 198'9.

If you have any qaestions or need additional irtfo'lCmation, please contact lHll
Renfroe, Site Response Section, at (503) 22.9-6900.

:;J;;jlJD/
William~Jr.'
Site Response Section
Environmental Cleanup Division

W7R:m
SMl17'9
cc: Chuck Findley-EPA Region X

Al G00aman-EPA 000
Larry Edelman-DOJ
Fred Hansen-aD
Mike Downs-EGD
Tom Miller,SRS
Tom Bispham-RO

Similar letters sent to:
Davia Simon - Liquid Air Gorp.
Edmund Bolin - NW Natural Ga's Go.
Roger Sherwood - ESGO
Da:vid Walaschmidt - Pacific Northern Oil
John Oxford - Koppers Company, Inc.
John Pittman - \·hcker-Siltronic
Bob Ferguson - Rhone-Poulenc
Larry Patterson - Pennwalt Chemical Gorp.
Michael Veysey - Gould, Inc ..
Janet D. Smith - NL Industries, Inc.
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Department of Environmental Quality

RECEIVED
ENGINEERING

N{fV 18 1988
NEIL'GOlDSCHMIDT

GOVI;RNOR 811 SW SIXTH AVENUE" POIRTLAND, OREGON 97204-1334 PHONE (503).JWIi,rPE'@6Plttm,7ln

Wacker Slltronic

Mr. John Pittman
W'acl<~r Sitl tronic
P.O. BO:K 03180
Portland, QR 97203

De az' M2~~n:

No;vefilbet"i 15, 1988

Re: Reques-c to Particip'ate .in. Consent Order
Negotiatio1'ls for the Doane Lake S,tudy

I t has been agreed upon with EPA that: the Ore'gon Depaztment; of
ERviroF1lllental Quality (DEQ) will act as the lead agency tor an
investigation of thegrol:lndwat~r unit: as soe.Latssd with tble G'o111d/N1. site.

You al"e he'l"eby notified tha,t WackerSHtronic has been identified by the lDEQ
as an owner/operator , pursuant to ORS466 .,540 through 466.590, with regard
to the grol1ndwa'ter unit associated with the Goulci/NL site. The IDepartment
intends to p-r oceed with the grol:lndwater, unit investigation, referred to as
the Doane Lake Study, using the above referenced authority. At this time
DEQ has decided to limit the investigatiofl to the scope of work proposed by
the EPA. A copy of this scope o,fwork was mailed to you by EPA on or about
0ctober 21, 198:8.

You or re,presentatives of your firm are reql:lested tto att,end a mee t i.ng on
ThurSday, December I, 1988, at IDEQ'soffkes. The meeting will begin at.
10: 00 a ..m, and will convene in the fourth floorconferetlce room. The intent.
of the meeting is to initiate dd s cus s Lons that will re'sult in a signed
consent order prior to the EPA imposed deadline of March 31, 1918'9.

If you have any questions or need additional info,rrnation, please contaec
Bill Renfroe, Site Response' Sec:tion, at: (503) 229-6900.

SincereIy,

DEQ-1

WTR:m
S~n7512

cc: Chuck Fing.ley-EPA Region X
Al Goo$nan-EPA 000
Larry Edelman-DOJ
Mike Downs·ECb
Tom Milte,r- SiRS
Tom Bispham-RQ

Fred Hansen
Director

Similar letters sent to:
David Simon - Liquid Air Corp .
Eddrnond Bolin - NW Natu~al Gas Co.
Roger She:rwood - ESCO
David Waldschmidt -Pacific Northern on
J ohnOxford - Koppers Company, Inc.
Bob Ferguson - R!hone-Poulenc
Larry Patter,s'on - Pennwalt Ghemical Gorp.
Michae1 Veysey ~. Gould, Inc.
J anec D.. Smith ~' NL Il'lc;l.ustxies, Inc.
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MARVl N B. Du RNI NG • ?<lOrESS'ONAL S<AVlC< COAPOR.r'ON LAW OFFICES

1411 FOURTH AVENUE BUILDING, SUITE 1522, SEATTLE, WASl,lINGl'ON 98101-2212 TELEPHONE (206) 223-9616 TELECOPY (206),223-9617

GERARDO A. CARLO. OF COUNSEL
.a.ClMITTEO IN F1JE:RTO RICO

AND DISTRiCT OFCOLUM61..1,

January 19, 1989

Mr. Roger Neu
Schnitzer Investment Corp.
3200 N. W. Yeon Avenue
Portland, Oregon 97210

Re: Wacker Sntronic Corporation - NL/Gould
Federal Superfund Site - Doane Lake Area

Dear Mr. Neu:

MARVIN 8, DURNING, OF COUNSEL
CARLO & DUBOS

SAN JUAN,P\;JE"'iT"O RICO

Wacker Siltronic Corporation has asked me to write to you and to the
other parties interested in the NL/Gould Federal Superfund Site and Doane
Lake Area in northwest Portland, Oregon to advise you of Wacker Siltronies
position concerning any remedial action costs connected with those areas.

As you know, Wacker Siltronic Corporation owns property on which its
silicon wafer plant is constructed, at 7200 N. W. Front Avenue in the Doane
Lake area of northwest Portland. Because ef its ownership of this property,
Wacker Siltronic has been involved with the U.S. Environmental Protection
Agency, Region X (EPA), and the Oregon Department of Environmental Quality
(DEQ) concerning a further investigation of "the groundwater unit" of the
NL/Gould Federal Superfund site desired by EPA and a Doane Lake Study
desired by DEQ. Recent efforts by DEQ/EPA to negotiate an Oregon Consent
Order to carry out this farther remedial investigation have required that
Wacker Siltronic clarify its legal liability, if any, for remedial action
costs associated with the NL/Gould site and Doane Lake area.

A careful review of the facts and of governing law indicates that Wacker
Siltronic has no legal responsibility to pay any of the costs of the above
mentioned further remedial investigation nor any other remedial action costs
pertaining to the site or area. Wacker Siltronic Corporation purchased its
property in October, 1978 from the City of Portland as part of a coopera
tive urban renewal and job development effort. At the time of the
purchase, Wacker Siltronic made appropriate inquiries and neither knew nor
reasonably should have known of any contamination of hazardous substances
in or on the property. Any hazardous substances coming to the property
after the purchase came by migration from other property not owned by
Wacker Siltronic, and all hazardous substances of concern at the property
came there by acts or omissions of third parties not connected in any way
with Wacker Siltronle , For all these reasons, and others, Wacker Siltronic
is not a responsible party under either federal or Oregon law j rather, it
is an innocent victim of the contamination.
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January 19, 1989
Page 2

MARVIN 8. DURNING
fJ.. ~OF'E.SSIONA.L 5E.RV1CE CORPOAAnOH

Over the past few years, Wacker Siltronic has cooperated with EPA and
DEQ and with other interested parties coneerning its property J and has
already made very subs tantial expendi tures on studies, tests, monitoring,
reports, staff time, legal and other consulting costs because of the con
tamination discovered at its property. In view 0f the fact that the Company
has no legal liability for the contaminatton , it has advised DEQ (and will
advise EPA) that it will not sign the proposed Consent Order and will not
share in the further remedial investigation costs nor for other remedial
action costs. In addition, Wacker Siltronlc reserves its right to reimbur
sement of its expenditures (and other damages, if any) from responsible
parties or other sources as the law may provide.

Although Wacker Siltronic will not be a party to the proposed Oregon
Consent Order, it will continue to cooperate with EPA, DEQ, and other
interested parties by providing access to its property, under appropriate
safeguards; if such access is needed for the further remedial investigation.

We trust this letter makes clear Wacker Siltronic Corporation's position
and that this elarfficetion will assist you in determining your company is or
your client's course of action. We are sending a letter similar to this one
to the other interested parties of the NL/Gould Federal Superfund site and
Doane Lake area.

Very truly yours,

M~ ,1. )ww.7-
Marvin B. Durning

MBD:bg
cc: John Pittman, Director of Engineering

Wacker Siltronic Corporation

(A7)0117.2
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tf
Mailing list for January If, 1989 letter to interested parties.

SCHNITZER INVESTMENT CORPORATION

Mr. Roger Neu
Schnitzer Investment Corp.
3200 N. W. Yeon Avenue
Portland, Oregon 97210

LIQUID AIR CORPORATION

Mr. David N. Simon, Mgr •
Regulatory Affairs
Liquid Air Corporation
P.O. Box 8038
Walnut Creek, California 94576

NORTHWEST NATURAL GAS COMPANY

Mr. E. L. Bolin
Northwest Natural Gas Company
220 N. W. 2nd Avenue
Portland, OR 97209

ESCO

Mr. Roger Sherwood
ESCO
P.O. Box H1123
Portland, Oregon 97210

Richard Bach, Esq.
Stoel, Rives, Boley, Jones, &: Grey
Suite 2300
900 S. W. Fifth Avenue
Portland, Oregon 97204

Joseph A. Darrel, Esq.
Thelen, Marrin, Johnson &: Bridges
Two Embarcadero Center
San Francisco, California 94111

James Brown, Esq.
Bogle &: Gates
222 S. W. Columbia, Suite
Portland, Oregon 97201

PACIFIC NORTHERN OIL

Mr. David Wa.ldschmidt
Pacific Northern Oil
100 West Harrison
Suite 2,00 North Tower
Seattle, Washington 98111

1400

KOPPERS COMPANY, INC.

Mr. John Oxford
Koppers Company, Inc.
7540 N. W. St. Helens Road
Portland, Oregon 97229

Ms. Billie Nolan
Koppers Company, Inc.
1401 Koppers Bldg.
Pittsburgh, Pennsylvania 15219

SCOEPA00016249



Mailing list
January 18, 1989
Page 2

RHONE-P·OULENC

Mr. Robert L. Ferguson
Rhone-Poulenc
P .0. Box 10224
Portland, Oregon 97210-0224

Mr. Richard F. Gitschlag
Enviromnental Project Manager
Rhone-Poulene
CN5266
Princeton, New Jersey 0'8543

PENWALT CHEMICAL CORPORATlON

James E. Benedict , Esq.
SChwabe, Williamson &. Wyatt
Suite 1600 Pac West Center
1211 S. W. Fifth Avenue
Portland, Oregon 972,04

William Farran, Esq.
Environmental Counsel
Rhone-Poulenc
CN5266
Princeton, New Jersey 0'8'543

Mr. Larry Patterson
Penwalt Chemical Corp.
6400 N. W. Front Avenue
Portland, Oregon 97210

Mr. Michael Schu
Penwalt Corporation
Three Parkway
Philadelphia, Pennsylvania

NL INDUSTRIES, INC.

19102

ClaUdia Powers, Esq.
Lindsey, Hart, Neil, &. Weigler
Suite 1800 . .
22.2 S. W. Columbia Street
Portland, Oregon 97201-6618

Janet D. Smith, Esq.
Associate General Counsel
NL Industries, Inc ,
445 Park Aven.ue, Suite 150;0
New York, New York 10,022

GOULD, INC.

Michael Veysey, Esq.
James Gibbs , Esq.
Assistant General Counsel
Gould Inc.
10 GOl:lld Center
Rolling Meadows, Illinois 6@008

Steven Oster, Esq.
Donovan, Leisure, Newton &. Irvtn
Suite 1200
1850 "K" Street, N. W.
WastlingtoA, D.G. 2,0006
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MARVIN B. DU:RNING • ""O,ESSIONAlSERViCE COReoRATION LAW OFFICES

1411 FOURTH AVENUE BUILDING, SUITE 1522, SEATTLE, WASHINGTON 98101-2212 TELEPHONE (206) 223-9616 TEl£COPY (206) 223-9617

GER,.ROO A. C,.RLO. OF" COUNSEl
.AOMITIEO IN puERTO RICO

.A.~O OISTRICT or COI..WolBIA

J~nuary 17, 1989

Mr. Fred Hansen, Director
Oregon Department of Environmental Quality
811 S.W. Sixth Avenue
Portland, Oregon 97204-1334

Re: NL/Gould Site and Doane Lake Study

Dear Mr. Hansen:

MARVIN 8. DURNING, 0, COUNSEL
C,.RlO ~ O"lBOS

SAN JUAN, PUERTO RICO

RECEIVED
ENGINEERING

JAN 19 1989

John L. Pittman
Wacker Siltronic

Wacker Siltronic Corporation has asked me to reply to your letter of
November 15, 1988, stating that Wacker Siltronic Corporation "has been
identified by the DEQ as an owner/operator, pursuant to ORS 466.540 through
466.590, with regard to the groundwater unit associated with the Gould/NL
site" and requesting that it attend a meeting to initiate discussions con
cerning a consent order to carry out an investigation of the groundwater
unit, referred to as the Doane Lake Study. The Wacker Siltronie property
of concern in your letter is the company's silicon wafer manufacturing plant
site on NW Front Avenue, in the Doane Lake area of Northwest Portland.

As you know, Wacker Siltronic has been working with DEQ and EPA for
several years concerning its property. Your letter, and the course of events
it envisages, required that the company ciarify at this time whether it has
any legal liability under Oregon law for remedial action costs in the Doane
Lake area. A review of the facts concerning this property and of the
governing Oregon law (ORS 466.567) indicates that Wacker Siltronic Corpora
tion has no legal responsibility to pay any of the costs of the Doane Lake
StUdy nor any other remedial action costs pertaining to the site. A memo
randum providing a detailed discussion of the relevant facts and law is in
preparation, and will be sent to you in the near future ,

The second meeting with Doane Lake area property owners concerning DEQ! s
proposed consent order is scheduled for 9: 00 a. m, on Thursday, January 19.
Since Wacker Siltronie has no legal responsibility for the Doane Lake
study, nor for any other remedial action costs in the area, the company
will not send representatives to the January 19 meeting or further such
meetings.
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Mr. Fred Hansen
January 17, 1989
Page 2

MARVIN B. DURNING
A .ffiOFE5SI0NAl:. SERVICE CORPoRATION

Wacker Siltronle Corporation has also asked me to express to you its
appreciation for the leadership which DEQ has shown with respect to the
Doane Lake area. Wacker Siltronic will cooperate, of course, with DEQ and
the responsible parties by providing access to its property, under appro
priate safeguards, should that be needed in the conduct of the study.

If you have any questions, please call.

Very truly yours,

Marvin B. Durning

MBD:bg
cc: vJohn Pittman, Director of Engineering,

Wacker Siltronic Corporation
William T. Renfroe, Jr., DEQ, Site Response Section

Environmental Cleanup Division

(A7)Ol17.1

SCOEPA00016252



JAN-17-89 TUE 12:13 MARVIN DURNING F _ 0:2----->::'13
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C-EPA~on A_CAQ:LO. OF CDUti:~~l.

AO~tlr TED 11i ;;ouE.-o:Il'C Rlt;Q

ANO OiST~lC"l ~r c.i;.'{Jjlwl'E!I.';

January 17, 1989

Mr. Fred Hansen t Direotor
Oregon Department of Environmental Quality
811 S. W. Sixth Avenue
Portland, Oregon 97204-1334

Re I NL/Gould Site and Doane Lake Study

Dear Mr. Hansen:

I-otArNlN e!I"OUfiNING, Of" t0lJN~r,"
, .. R-LO & (iU50S

:;;AN JUAN,f'UlCFiTO RICO

DRAFT

Wacker Siltronle Corporation has asked me to reply to your letter of
Novembet 15 J 1988, stating that Wacker Siltronlc Corporation "has been
Identified by the DEQ as an owner/operator, pursuant to ORS 466.540 through
466.590, with regard to the groundwater unit associated with the Gould/NL
site" and requesting that it attend a meeting to Initiate discussions con
cerning a consent order to ca.rry out an investigation ot the groundwater
unit, referred to as the Doane Lake Study. The Wacker Siltron!c property
of concern In your letter Is the company ts silleon wafer manufacturing plant
site on NW Front Avenue, in the Doane Lake area of Northwest Portland.

As you know, Wacker Siltronle has been working with DEQ and EPA for
several years concerning its property. Your letter, and the course of events
it envisages, required that the company clarify at this time whether it has
any legal Ilabillty under Oregon law for remedial action costs in the Doane
Lake area. A review of the facts concerning this property and of the
governing Oregon law (ORS 466.567) indicates that Wacker Siltronlc Corpora
tion has no legal responsibility to pay any of the costs of the Doane Lake
Study nor any other remedial action costs pertaining to the site. . A memo
randum providing B detailed diseusslon of the relevant facts and law is In
preparatlon , and will be sent to you in the ncar future.

The second meeting wi th Doane Lake area property owners concerning DEQ' s
proposed consent order Is scheduled for 9 :00 a. ITt. on Thursday, January 19.
Since Wacker Siltronle has no legal responsibility for the Doane Lake
study, nor for any other remedial action costs In the area, the company
will not send repr-esentatives to the January 19 meeting Ol' further such
meetings.
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Mr. Fred Hansen
January 17, 1989
Page 2

MARVIN 8. DURNING
It PP(,r';!_:!5~If)lfAl U~I(.I cCrr:l~~,lil'IO"

Wacker Siltronle Corporation has also asked me to express to you its
appreciation tor the leadership which DEQ has shown with respect to the
Doane Lake area. Wacker SUtronic will cooperate, of course, with DEQ and
the responsible parties by providing access to Its property, under appro
prIate safeguards t should that be needed in the conduct ot the study.

It you have any questions, please call.

Very truly yours,

Marvin B. Dunning

MBD:tJg
co: John Pittman J Director ot Englneerlng ,

Wacker Siltronie Corporation

(A7)01l7.1
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TELECOPY COVER LEIfER

'I'elecopy Number: (206) 223-9617

To: &¥A Cte« J'LTIl"Nl (..
r! ~ 121'(:) itA 7 I o J

'I'elecopy Nurnber e J - (sC'.3)

;2.2&--- oo~:t

SIL.lfl.- rJI Nt c.
03'3

Ptease deliver the followIng pages to i _ j 0 II-N Pl.7fl\1*N J ~ 1>, fl. Vt:
tl.N "(IV IEE£1 A) 6-

From:

Tot"at number" of pages _~t. Including this cover page.

Client Matter and Number:
-~--~------

Date: Time:

We are transmitting from a Group m facsimile machine (Sha:rp F0620
Automatic) cornpatlble with Group I, Il , and ill machines. If you are
experiencIng any problems receiving documents, please call us Imme
~iately at (206) 223-9616.

Telecopy operator:

(D1)0109.1
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OOANE LAKE HYDROGEOLOGIC INVESTIGATION

DECEMBER 8, 1988

MEETING ATTENDEES

ORGANIZATION TELEPHONE
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(Doane I1 Q:ke Inberested P'artiesMailipq List)

Roge,!" Neu
SCHNITZER INVESTMENT CORP.
32.00 NW Yeon Avenue
Portland, OR 97210

Eddmond Bolin.
NORTHWEST NATURAL GAS
220 NW Second Avenue
Portland, OR 9,7209

Rog:er Sherwood
ESCD
P. O. Box 10123
Portland, OR 97210

EBen
c/o ,Joseph A. Darrel
THELEN, MARRIN, JOHNSON & BIUDG'E'S
'1'wo Embarcadero Cent,er
San Francisco, CA 94111

John Oxford
KOPPERS COMPANY, INC.
7540 NW St. Helens Road
Portland, OR 97229

P~qe. 1 of 3.

LIQUID AIR CORP.
c/o David N. Simo,n, Manager
Regulato,!'y Affairs
212'1 N. Ca1ifo,rnia
P. O. Box 8038
WalnlJ.t Creek, CA 94576

NORTHWEST NATURAL GAS
c/O Dic~ Ba,ch!MarkMorford
STOEI.. , RIVES,. BOLEY, JONES & ·GREY
S,1:1i t.e 2300
900 SW Fifth Avenue
Portland, OR 97204

ESCO
c/o Jim Brown
BOGLE & GATES
222 SW Columbia, St.e. 14'00
Port.land, OR 97201

PACIFIC NORTHERN OIL
c/o David Waldschmidt
Suite 200, North Tower
100 West: Harrison
Seattle, WA 98111

KOPPERS COMPANY, INC.
c/o' Billie Nolan
1401 Koppers Building
Pittsburg, PA 15219
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John Pittman
WACKER SILTRONIC
P. 0,. Box 03180
Portland, OR 97203

Robert L.Fergusofl
Plant Manag,er
RHONE-POULENC AG COMPANY
P.O .. Box 10224
Portland, OR 97.210-02.24

R'i c h-az.d F. Gi tsc:hl.ag
Environmental Project Man.ager
R'lWNE- POUL,ENC INC.
CN5266
Princeton, NJ' 08543

PENWALT CORPORATION
c/o Claudia Powers
L.INOSEY, HART, NEIL &. WEIGL,ER
Suite 1800
22.2 SW Columbia Street
Portland, OR 972'01-661.8

Janet D. Smith
Associate General Counsel
Nt INDUSTRIES, INC.
Suite 1500
445 Park Avenue
New York, NY 1002.2

WACKER STLTRON,IC
c/o Marvin Durning
Attorney at Law
Sui t.e 15,22
1411 Fou~th Avenue Building
seattle, WA 98101-2212

W'i 11 iamN. Farran
Envir,onmental Counsel
RHONE-POULENC INC.
CN5266
Princ:eton'i NJ 08543

Larry Patterson
PEN,W,ALT CHEMICAL CORP.
6400 NWFront Avenue
Portland, OR 97210

Michael Schu
PENWALT CORPORATION
Three Parkway
Philadelphia, PA 19102

Jim Gibbs
Michael Veysey
Assistant General Counsel
GOULD, INC.
10 Gould Cente,r
Rolling Meadows, IL 60008
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Steven Oster
DONOVAN, LEISURE, NEWTON & IRVIN
Attorneys at Law
(NfL InduBtriesJ Inca)
Suite 12010

1850 "K" Street, NW
Washington, D.C. 2010,06

James E. Benedic:t
SCHWABE ,vJILLIAMSON & W¥ATT
Attoctleys at Law
(Rhone-Poulenc Inc.)
Suite' 1700, Pacwest Center
1 211 SW F i.f t h Avenue
Portland, OR 97204
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E. LBOL.jN

MAN'AGER
LAND AN o CLAIMS DEPAR'fMENT

NORTt'lWESif NATURAL GAS COMPANY
220 N.W SECOND,AVENUE
PORTLAND. OREGON 9,720~'

.;»:

(503) 721·2440

SCOEPA00016261



CDM
environmental engineers. scientists.
planners. & management consvlrants

14-No'V-1988

Mr. E. L,. BoUn, Manager
Land and Claims Bepartment
No:rthwest Natural Gas Company
220 N.W. Second Avenue
Po,rtland, Oregon 97209

Dear Ed:

CAMP DRESSER & McKEE

Hiverpoint
2300: 15th Street. Sl:lile 400:
Denver, Colorado 80202
303 458'131,1'

RECEIVED
ENGINEERING

NOV 29 1988

John L. Pittman
Wacker Siltronlc

I have reviewed the document entitled" Fin~l Scope of V,ork Hydrogeologiica1
Investigation NL/Gould - Doane Lake Area" by Tetra Tech, Inc., dated September
1988, as yOIJ requested in your letter of October 26, 1988. I have reviewed
ttlis work plan in light of the potential impact on NWNG, including approximate
cost estimates that might be attributed to mlNG.

York scope tasks that reIa te to NWNG include a po.rti.on of project plan
p.repara t ion ( Sampling Plan, QuaH ty Assurance Plan, Health and Safety Plan ),
dver sediment sampling and analysis, ground va ter monitoring well
installation and sampling and a portion. of project. repocrting costs. Each 0'£
these areas is discussed below.

Preparation of project plans for this pr,ojec-t should be a relatively small
effort considering .the amount o£ backgr.ound information already assembled in
the area and the available existing plans. The total cost should not exceed
about $8,000 - $12,000. The descri.ptionsof plan requirements are cerrsf s.tent
with current EPA gui.dance.

The river sediment sampling program includes only one station ( 1500 meter
downgradient) that may provide information relevant to the past activities of
the gas' plant. This station includes analysis of a full suite of o,rganic and
metal contaminants, in addi tion to a sediment bioassay. Collection and
c.hemical analysis costs could amotint to, $3,500. I do not have any costs
available for the bioassay procedure. The utility of the sampHngprogram is
questionable considering the amount. of drsdging that has been conducted in the
area and the length of time since active discharge from the gas plant. The
specificati.on of a bioassay in advance of examination of chemical analysis
results is questionable.

Three cluster well sites with three completions at each site, plus one
upgradient well are proposed. The work plan proposes an extens.ive program of
inorganic chemical characterization, complete organic analysis, water level
monitoring and hydrologic testing. The locations of these proposed wells will
still leave open the ques t.f on of d'egree of contamination resulting from the
old tar'pond area, since the ground water flow direction is not known in
detail at pcesen t in the vicini ty of the tar pond acea and only one of the
'wells is in an area that has some potential to be downgradfent of the old
ponds. The necess.i ty for basalt well complet:ions prior to determining the
degree of contamination of the lo.wer alluvial zone is also questi.ona.ble. The
probable depth to the basalt contact at the two proposed locations adjac.ent to
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CAMP DRESSER & McKEE INC.

the river is in excess of 120 feet and ~r"nl result in relatively high drilling
costs. I would recolJlJllend that as, an alternative, that only one, basalt well be
installed at the location neac the tank farm area, where bedrock is much
shallo.wer. Approximate costs for the program. as outlined in the work plan
including well drilling and installaHon, sampling and testing would range
from $715,000 - $100,000.

Please call if you need noce information or assistance on this matter.

Sincerely,
Camp, Dresser & McKee, Enc.,

Michael J. Smith
'Project Manager
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January II. 1989

Mr. Thomas Miller
Oregon .. Department of Environmental Quality
Section Manager.. Site Response Section
811 S.W. 6th Street
Portland. OR 97204

Re: Doane Lake Study Group. Prop,o'sed W,ork Plan

De.a r Mr. Mill e r ;

It is my understanding that you are about to meet with ML Ri c ha t d
Bach and other members of the Doane Lake StUdy Group. Given the
importance of the issues to be discussed. it was our hope to
a.tt.end this meeting on January 12. 1989.

Due to the distance involved and the untimeliness of this meeting.
we are unable to attend. We do wiSh. however. to e.xp r e s s our
opinions a.rid concerns about the S.c.opreof Work presently being
proposed by the Doane Lake Group. Plea.se find enclosed. our
lett.er to Mr. Richard Bach d a t ed Janua.ry 10. 1989.

In brief. we believe that the plan presently being prepared by the
Doane Lake Group will reduce the aerial and qualitative value of
t he originally proposed Tetra Tech W'ork Plan and will not provide
a unified approach to the Doane Lake groundwater negotiation
progra'm.

If you have any questions please feel free to call meat (609)
443 - 2407.

Very trUly yours,

I

r

) .: lj''" .
:~>c::_,~ 1 ' ,'.. '-. C\..., Y\~J t

J' ay i J You ng
Principal Environmental Engineer

JY/wd.
enclosure

co: Richard Bach

NL Industries, Inc.
6r:lvironmental Control Department
P,O, Box 1090, Hightstown" N.J. 08520 Tel. (6091443- 2407
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January 10 .. 1989

R.ichard D. Bach. Esq.
Stoel. Rives. laoley. Jones and Grey
Suite 2300
Standard Insurance Center
90~ S.W. Fifth Avenue
Portland. OR 97204

Re: Doane Lake Study Group. Proposed Work Plan

Dear Mr. Bach:

In response to your comments and proposals made at the Doane Lake
Study Group meeting on January S. 1989. we wish to provide the
following comments and observations:

PROPOSED GROUNDWATER INVESTIGATION SCOPE OF WORK

In brief. the thrust of the proposed i nvest i qa t Lo n (See Attachment
1) is directed toward the further ana l ys i s of the Gould site hydro
logical characteristics. Th~ proposed study would evaluate the
effects of groundwater pumpin'iJ at the Gould site on the surround
ing properties. This will be dQne by reevaluating the hydro
geology on. and around the GDuid site.

The purpose of these activities is to ideatify which of the
surrounding properties would De influenced aydtologically by a
pumping operation at the Gould site. and which would hot. The
proposal would eliminate tne unaffected facilities from further
inclusion in remedial activities a s s oe i a t ed with the present Doane
Lake groundwater cleanup. Tho,se facilities not involved in the
Doane Lake groundwater cleanup effort would presumably be left to
deal with t.he i r individual site cleanup programs at some later
date by agre~rnent with the State Department of Environmental
Quality.

/._/_,oc-,'/f-::.~..

ln general. we believe that Ute present proposal (See Attachment
1) m'i s c onc e Lvee the goals of the p,[oject. namely. to "determine
t.he nature and extent of releases of haz a r dou s substances into the
groundwater and associated surface waters at the Respondents'
facilities.,,(l) It is the Oregon Department of Environmental
Quality (ODEQ) g:oal to evaluate the impact. of these releases in
t.he Doane Lake Regional Area.
NLIndustries, Inc.
I:nvirenmental Control Department
P.O. Box 1090, ~ightstown, N.J. 08520 Tel. (609)443-2407
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Ric ha r.d D. Ba cn , Esq .
Page -2~

(1) or eeo n DEQ Proposed' Order on Consent

As you I 11 reca 11 f rom the statement of the O'rder, other
respondents and their respective subst.ances of concern are as
follows:

ESCO

Kop'p,ers Co., Inc.

Liquid Air Cnrp.

Northwest Natural Gas Co.

Pacific N9rthern oil

Pe.nwa I t Cherni cal Cor p .

Schnitzer Investment Corp.

Wacker Siltronics

Low level r ad i oe.c-t i ve wastes,
Phenol Formaldehyde, C'hr0mium

Calcium Hydroxide

Coal Tar

Petroleum produ~t£, Coal Tar

Sod iamB i c h r ome t e, Ammon.i a,
Hydrochloric Acid

calcium Hydroxide

Coal Tar, TeE

Clearly the Study Group's proposal fails to address the regional
nature of the requiree investigation and makes no attempt to
investigate the issue.s listed above. In this regard. the s t udy
Gro,up IS p r e s.e n t proposal lacks balance and does not carry alit the
ODEQ ob j ec t i ve .

While failing to address the Scope and the issues relating to the
historical contaminant r e l e.as e.s at other res.pondents' locations,
the proposed study narrows the focus of tne investigation to
inclUde only the Gould site. It is no t , nowevar , the Gould site
which. is dr iving the ne,ed to i.nves t iga te the Doane Lake area.
Rather, it is the existen~e, and hazardous nature of other
s-ubs t a nc e s in the groundw,ater system. The need to restore the
Doane Lake Region water quality is the driving force for these
investigations. In short, the prcpo s a l doe s no t correctly define
the site. Tble site is tfi.e Doane Lake aEea, not the Gould property
alone.

The vehicle for the proposed Scope of Work inclaqes pumping system
evaluations and hYdrogeological evaluati~ns at the Gould site.
The premise, here again~ is that the Gould site groundwater
remedial activities will even t>e required. This is a presumption
made by the aut ho.r s , which again. implie,s that it is the Gould
site which is driving the entire investig.ation. As you will
r ecal L. no determination has been made to date requiring a
remedial pumping pr o.q r am at the Gould site. This d,etermination is
most appropriately to be made during the "unified investigation"
referefl.ced in t.he proposed Order. (See Attachment 2)
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Richard D. Bach. E;sq.
Page -3~

Tae following comments d i scus.s these is.sues in more detail:

1. The proposed pla.n p re s ume-s tha t there wi 11 be a pump i nq and
treatment requirement at t.he Gould site. At th.is time. there are
no provisions or ne qo t La t ed requirements for t he hypo t he-t i c a l
pumping s ys t ems . Undesig.ned. groundwate, pumping scenarios would
have to be developed by the consultant to ant Lc i pe t.e tne "cone of
influence ll type of effects. Please note that Section VI of the
3/31/88 Re eo r d of Decision (ROD) states. liThe proposed study w'ill
help determine whether action aeeas te be takefl to dea) with the
contamination underneath the site, and h,ow that action shcu l d be
coordinated with other e leanupef for ts by nearby I ndu s t r ies that
are cu r s e.nt ly go ing on. II .

The cu.rrent study being proposed precludes a determination as to
whether e c t.i o ns naed to be taken at the Gould site, presupposes
pumping scenarios Which are limiterd to Gould remedial actions and
does not look at the qualitative contributions of other local
industry to the regional groundwater problem. Local industries
which may be contributing to groundwater contamination in the area
could be eliminated from further study simply because they do (or
might) not fall into the estimated cone of influence determined by
a rna thema t ica 1 mode 1. I n effect, th,e proposed plan not only
concentrates on the Gould site, but also reduces the aerial extent
of the investigation.

In principle, this reduced focus of study is also not consistent
with the 3/31/88 ROD which states, "The proposed a,dditional work
will involve expanding the area for groundwater and surface
monitoring and including (Hganic chemical contamination in the
evaluation of groundwater quality. II

2. In regard to our discussion of 1/9/89. concerning the stated
purpose of both Tetra Tech study, and the proposed Order on
Consent (See Attachment 2), it is my understanding that you have
interpreted both documents as not requiring investigation of
groundwater outside the apparent Gould area of interest.

W.e believe that both documents state the need for "a unified
investigatiofl ... to determine the full range of contaminants
present, transport processes, ans effects of varic>us ergallic and
inorganic contaminants on remediatio'n efforts ... II (See Attachment
2). Although lead appears to be the stated issue prompting the
initial study, current information certainly supports the need for
a unified investigation and oVerall
treatment. Bo,th documents identify other respondents and o t he.r
co n tam ina nt s .
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Richard D. Bacb. Esq.
Page -4-

It does not make sense to limit the area of investigation ~r:oposed

by the (Tet~a Tech) Scope of Work as your proposal SU<Jgests for
three reasons, First. a noul.d. t he worst case. nypot.ne t t ce.t Go,uld
pump i aq scenario turn out to affect an area including all the
respondents id,entified. the modeling effort would not exclude
anyone from the effort. hence. time and additional funds will have
been wasted . Second. both documents identify the need for a
unified investigation. This can only occUr under the current (or
similar scope) of werk. Since both the ODEQ and the resp~ndents

to the proposed or d.e r are interested in a coordinated grol;lndwater
effort. it is not sufficient to focus on one site to the potential
exclusion of others. This kind of effort assumes that the work
don~ by others at later points in time will not interfe~e with
original efforts. i.e .. with the efforts of those whose cleanup
activities occurred first. Finally. since the study group has
re jected the Tetra Tech study and the proposed Order on cons ent .
it seems inappropriate to use the s p e c i f i e d lang.uage of either
document to argue for a more focused effort. In this case the
r equ i r eme nt.s of the 3/31/88 Record of Decision should p.r eva.i t ,

3. I t is NL' s opinion that the stated d i r ec t i o n of t he proposed.
s.co.pe of Work contains inherent bias which is not consistent wi th
the Agency's Record of Decision. It is everyone's interest to
ensure that the study is performed in a manner Which will provide
for the u.n i f i ad study and remediation of t.he area groundwater. It
is clear: that other non-Gould groundrwater contamination exists.
It is our strong recommendation that the proposed study be
revisited to yield a m0re balanced and \!lnified approach to the
local groundwater investigation. Wie at NL are interested in
continued participation in the Do.ane Lake Study Group to attain
this end.

AS discussed on 1/9/89, it is my und e r s.t and i nq that you and
several of the other qroup members plan to meet with OEDQ on
1/12/89 to determine Whether your current proposal will be
acceptable .. I also understand that this meeting is an intetim
effort designed to meet your goal of having an acceptable Work
Plan by 1/19/89. Please c'all me to advise of any further
p ro q r e s.s . I can be reached at (609) 443-2407.

Very trYcly yours,
/' i ./ (/,

J·v ' ·V-'''''-;r''):/-. 7 - '-'
~f /

Jay F. Young . 0
Princiwal Environmental Engine,er
NL Industries. Inc.

eCl Mr. T. Miller
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I. PURPOSE:

PROPOSAL;

)1/05/8/9

NL!GOU[,D SUPERFUND SITE

GROUNpWATER INVESTIGATION

Phase I: To develop and implement a Scope of Wo'rk for the
hydrogeological investigation of the q.ro.uridwa t e.r zone of
influence at the NL.!Gould Site which focuses u pom issues
directly affecting groumdwater le,ad treatment and
r-ernediation.

II. OBJECTIVE:

To det e r'm i De the g r oundva te r zone of i.n.f 1 u e n.ce and to
characterize the hych;,oge'0l0gy of this zone at the NL!Gould
site in o.r d e r to e n.ab I e pcepacatiefl of the. gcound'water lead
r erned i a.I design for the site.

III.SCOPE OF WORK:

The hydcogeologic investigation will include the following:

1 ) Review and analyze the
existing data, available
grouJ2> members.

104 (e) responses and other
to the D-EQ., EPA and industry

2 ) An a na Ly s a s of the impacts of
pc t e n t i e.I gr-oundwatec treatment
NL!Gowld site.

site hydrogeology on
t ec h Fl01 og i e s for the

3) Identify hydroge,ological data gaps to be addressed in
order to d'e t e-r mi n e the zone of influence and which may
a·ffe/ct the design of a groundwater treatment system.

4) If s u.f fie i en t ex i s.t i n 9
hydrogeological study will
che r-ac t e r i za t i oa of the
gcoundwater cemediation may

data is
produce

NL!Gould
proceed.

awa i Lab le , the
a hyd r o qe o Loq i c a I
sit e s u c h t h.a t

5) If data gaps indicate that additional hydr-ogeologic:al
infor-mation is r equi r ed . the Consultant will recommend
additional activities to acquir-e that data. This
recommendation may include one or- mor-e of the proposed
wells pr0posed in the Tetr-a Tech Report.

6) Obtain hydr-ogeological data n.ecessary to fill data gap.s
as recommended by Consultant.

7) Based upo-n the r a n q.e of potential grm.mdwater tr-eatment
technologiesl determine the z on e of influence for the
NLIGould Site groundwater cleanup and ascer-tain which
group members fall wilt!:)ilil the zone.
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Peqe 2
P ropo.s.e 1 / NL/ Gc d
01/05/89

IV. PHASE 11:

( A1 te c na t i vel) : Sa s ed on ex i s tin 9 da ta .( the Ccn.su 1 tan t
will recommend whether gcoundwater quality monitoring. is
neccessary before or aftec the soil/surface water c Le-anup at
the NL/Gould site. The Co,nsultant will re comme nd what kind
of groundwater momi tor iug should be conducted and whether- it
is necessary t.o conduct such mon i toeing o f f e- a.i te . Should
of f -5 i te mon.i tor lug be n.e c es s'a r y , the Consul t.an t wi 11
r:ecommend which of the wells proposed by Tetra Tech are most
beneficial for- the mon i to r i.nq ac t i vi t y ,

OR

(Altecnative 2); Following the completion of the NL/Gould
s o i Lz''s.u.r f a-ce water site r emed.i a.t.i cn , the Consultant will
recommend what kind of gr0undwater mon i taring should be
conducted and whether it is n e-ce.s.se.ry to condue t such
monitoring off-site. Should off-site monitoring be
ne ee.s.s.a.ry, the Consultant will recommend which of the wells
p r opo s e.d by Tetra Tech are m:ost bene f i ci e.I for t h.e
~onitoring activity.
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STATE OF~

DEPARIMEm' OF~~

) ~No. _
}
)
)
)
)

! DRAFT
}
)
)
) ORDER 00 CI:lNSmI'
)
)
)Resporldents..

In the Matter of:

ESOJ:
Gould, Inc.;

• Koppers CC:mpany, Inc.:
Liquid Air Corp.;
NL In::iustries, Inc.;
Northwest Natural Gas Co.:

... Pacific Nort.hern oll;
Pennwalt Chemical COrp•. ;
Rhone-Pou.(1enc·;
Schnitzer Irnresbnent Corp. and;·

- Wacker....siltronic

Pursuant to ORS 466.570(4), the Director, oregon Department of

Environmental ~ity (~), issues this order on Consent (Conser1t order) to

ESC::>; GoUld, Inc.; Koppers Ct"Jrpmy, Inc.; Liquid Air Corp. ; NL Industries,

Inc.; Northwest Natural. Gas Co.; Pacific Northern oil Co.; Pelu1wa1t O'l.emieal

Corp.; Rhone-Poulenc:; SChnitzer Investment COrp.; and Wacker-Siltronic

(Respondents). '!his Consent Order conta.insthe fol1owi.rg provisioos:

Page
1,. ~ ' ,. •••• Oi!". • 3
2. st.i'paJ..ati-oJ'lS. ,.. ,e, '•••' ••'. • • • • 3
3• Firlc:iirgs of Fact.. ~ •••' '.•••••••••••'• • . • 4'
4 • Ccn=lusions of laW' and Detenni.nations........... 6
5 iii 'Wc)_ k "to ):)e. :Fe,rfoI1De!Cl.............,................ 6

A,. ~ of 'lrk:Jrk '•••••• ., ••'.'. .. • .. • • 6
·B. F.i..Jla.l RelX'rt•• '••••••' '•••••• '•..•'• .. .. • • • 6
c. JeSc:Ditll1y S't.a.t:\Js R.eports •••• ' '. • .. • • • • • .. • 7

6. ilublic Pa:rt.icipatial ,....... 7
7 • ~~isior1S,.••,•• 4o ••••••• '••••••••••• '••••• '. 8

A. DEX2 Acx:less and oversight...................... 8
B. Pl;:'oje(:'t coordi.rlatoz-s.•••••.••••••••• iii •••,. • • • a
c. Notice and saITples , ,., •••••••• e e,e • • •• • 8
D. 'Q.la,1.ity- ~.,., •• '! ••''' ••••••••' •••••••••,.". 9
E",Re:::x:JI"ds, ' ,. •• '. '. 9
F. other Applicable Ia\tJS •••• '••••••• '•••• ., • • • • • •• 10
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G. Reimburserrent of I:lEtl oversight ecsts 10
H. Fo.rt::'e, ~j'e'Ul"e. ....'.' ••'.' .....'.' '" ., .,••••• . . ... . '" ~ ••-. '... 10
I. DEX:2 Awrc:J\Ta.ls'••••••••• '.' .' .' • '•• ' '" e, • '" '" .' ••• • • • • '" '" '" 11
J. Enforeere.nt of Order an::i

Rese.Iva.t.ion of P.i.~ts,'" • '" • ",' '" •••' •• '•••• '" '" ~ • '" ..
Ho-ld ~es.s,. '. '" '" •• '" • '" • •'••••'••• e.••'. '" it .. ~'.' •• eo •

Part.i-t:!:S. Bc:l.Ird., '" ., ••', ' '•••••••' '" ••'. e, •

!4cx:li.fica.tion. •'. • e.•••• '" • • ' ••• ., • '.' • '" • '" • • ' '" •
8,.
9.

K.
L.
M.
Ne;rt:ice and certification of ~letion•..,•••.••.
S.1.gI'la.'b.J.:r'es.. '" • •'... '" ••••• '" •••• •'• til •• '" '.' '" ~,,,, .' .' .. w, •••••••

11
12
12
12
13
13
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1. Purpose •.

'!he nutual objective ef DEX2 'ani~ is ~ iDplement. the scope

of work for the [X)ane lake HydrcgE!ClIo;ic Investigatien,attadled to and

incorporated by reference into this 0Jnsent Order, as Attac:hment A. '!his

study i.s J'\eC'eSSCUY to dete.rmd.ne the nature and extent of releases of

hazardous substances into the grpundwater am associated surfaoe waters at

the Resporrlents' facilities in a manner that c:x:mplies. with the applicable

provisions of DRS 466. 540~ 466.590. 'lhis unified investigation is

necessary to de~ the full rarge of oontaminants presemt., transport

prooesses, and effects of various organic and inorganic cxmtam:i..nants on

rene:tiation efforts at the NIlGoulcl SUperfund site.

2. stipulations.•

RespaJrle.mts consentan:i agree!:

A. '1b i.ssual'lCe of this Cbnsent Order:

B. '1b perform andccnply with all previsions of this Consent Order ~

c. '1b not challenge om's jurisdiction to issue and enforce this

COnsent Order ~

D. To- waive any right Respondents might have, Fior to a:xmencement

of action by DE)Q to enforc:e this Consent order, to seek judicial review-, or

review by the EnvllOJweutal Quality Ccmnission, of this consent Order:

E. To not litigate, in arrjp~ brt.'U;ht by IID;;2 to enforce this

consent Order or to assess penalties for nc::InO:Irlpliance with this Consent

Order, any issue other than Respondents's CQlpliarD;! with this COnsent

order:

F. '1b not assert, in anyp~ bI'alght by ~ to enforce this

consent order or to assess penalties for J'lOJ"KX:IT1Plianc:e with this consent
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Order" that any partial performance of this consent order by Respondents

d.ischa.rges RespclrEents 1'5 duty to fully perform all prcvisiotlS of this

O;)nsent Order: and

G. 'Ib waive a:Frj rignt~ nrl.9ht have under aRS 466.570(7) to

seek reimbu:rsement of costs .incurrad under this Q:InsE!nt order.

3. Firdirgs of Fact.

DEX:2 makes the followi.rg fin:llrqs without admission ofarry sud1 facts by

Respondents,:

A. Respon:1ents are oreqonCOrporati~or are licensed to do

business in the state af QregOJ1.

B. ESCO CMnS and operated a facilit;y at 6900 N. Front Avenue,

Portland, Oreg'on.

Goold, Inc. owns and operated a site at 5909 W. 61st street,

Fortlarrl, oregon.

Koppers Ca'rpa.ny, Inc. operates a site at 7540 NW st. Helens Road

in Portland, Oregon.

Liquid Air corporation <:p!ra.:tes a site at 6501 NW Front AVenue,

Portland, oregon.

NL I.ndustries, Inc. owned and tpe.rated a site at 5909 W. 61st

street, Portland, OIegOll.

~ Natural Gas owns and operates a site at 7900 NW st.

Helens Road, Portlarxl, oregon.

Pacific Northern oil q::erates a site at 7900 NW St. Helens Road,

Portlard, oregon.

Penrrw'a1t Chemical COrporation owns ard c:perates a site at 64DO NW

Front AVemle, Portland, oregon.
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Rh.one-FoUlenc owns and qa-a:tes a site at 6200 NW st. Helens Road,

Portlan::l, Oregan.

Schnitzer Investment corperation owns and c:parates a site at 6501

NW Front Avenue, Por:t1and, Oregon.

wacker-Siltronic corporatia:l. owns an:! qlerates a site at 7200 NW

Front Avenue, PQrtland, OLegou.

Attachment B, attac:heQ to and inlt::orporat:ed by reference into t:hi:sconsent

Order, is a site diagram in:Ucat:i.ng the relative size and location of the

facil±ties of eac;h ·of the~.

C. A brief description of the .siteactivities anP.' duration 0f

activities, includ:i.rg dates, isattac::hed to arrl inco~ted by referen::e

i.nto this COnsent Order as Attad1ment c.

D. '!he following is a !:lrief description of corrt:amination, ineluding

results wilere· such information is available, to demonstrate the release or

tile threat of release of hazardoos~ into the environment:

Respoment

ESCP

GOuld, Inc.

Koppers carpany, Inc.

Liquid. Air O;)rp.

NL Irxiustries., Inc.

Hazardous SUbstance

I..cw level radioactive wastes
R1enol fonnaldehyde., clmEium

lead

Lead

Northwest Natural Gas 0;). Q:la1 tar

Pacific Northern Oil

Pennwa1.t01emical Corp.

Petroleum prcxiucts, coal tar

Sodium bid"1rcrrate·, anmonia, hydrochloric
acid

Pesticides
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SCbnitzer Investnent Corp. calcium hydr'c)tide

Wacker-Siltra1i.c Coal tar, TCE

4. COnclusions of law am Detenni.nations.

Based a'l the above Find.irqs of Fact. am the adrni:nistrative recx>rd, DEX:;1

determines, wit.hout admission of. any such determinations by Respondents,

that:

p,..Respondents are a ''person'' under CJRS466. 540 (13).

B. 'Ihe substanoes described in section 3.0. are "hazardous

substances fl under ORS 466.540 (9) •

C. 'Ibepresence of hazardaJs substances. in ground water orsurt"ace

water at the facility constitutes a "release" or "threat of release" into

the environment under ORS 466.540(14).

D. '!he activities required by this Order are necessary to protect

public health, safety, welfare am the errvironme.nt.

E. ResporJ:le.nts are a ''person'' liable for remecual actionard natural

resource damage costs urder ORS 466.567 (a)ard (d).

Based on the aOOve stip.J1.ations, F:ind.iFgs of Fact, an::l conclusions of law

and Det.enn.:inations, ~ ORDERS:

5. Work to be Performed.

A. Within 45 days of issuance of t:his Order, Respondents shall submit

for ~ review and CUl4i1ent, a draft worlq)lan to ilrplement the $cXlpe of Work

in Attachment A. Within 30 days of receipt of D&2' s written ccmnertts on the

workplaF1, Respordents shall sul:rnit ·8 filial workplan whid1 addresses DE>;;!

cormnents. At 8 miniJmJm, b.It not limited to, the workplan shall include a

detailed schedule for iIri'lementation, incllXli.rq milestones and deliverables,
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arx:i shall address all requirements of the Soope of Work.

B. '!he, final hyd.rogeolsgic i:nvest:i!gat,ion report shall address ,all

requi.rerrents of the SCOpe of Work in Attac:tD:nent A, and' shall include at a

miniDmt, .blt not be limited to:

(1) AllCiata oollected irdu:ting depth to water me.asurem:mtsl'
water table elevations, analytical ·data for all sanples taken., Wc.c
data, river elevations,. and aquiferperformanoe test data:

(2) Water table maps:

(3} H'jdrcgeoloqic cross-sections s.hcwi:rg strati~y, water
table, well locations and~ i.rrterv'als;

(4) As built~on diagrams forD¥:mi.torin:;J wells and a
written description of the we11inst:allation pI'OC'Edures:

(5) ca1o.l1ations for hydraulic' c:cn:h.1ctivity, velocity, and
hydraulic gradient.;

(6) A description of tile method used for evaluatirg
transmissivity of the aquifers;

(7) Drill~ legs ·arrl lithologic logs for each monitorirq well;

(8) A description of strati~y, structural geology, regional
am local ground water flowpatteI:ns aild directions, hydraulic conductivity,
porosity, lj..tholcgy, hydraulic interconnect.ions between saturated zones,
vertical gradients, a description of hydraUlic influences on surface and
groundwater such as p.mpirg of local 'W$lls, tidal effects, and river
levels, ard a diso1ssion of surface ard ground water transport DleChani:sms
aId processes.

c. Monthly Status Reports.

Respondents shall sukmit UDnthly !itatus reports to IlEX2 aItli.niIg

activities c:xJnducted durirq the past nonth, an::l activities planned for the

upcxmri.ng DlClrtth, and i.rcl.ud:in:; a S\m1I1larY of data results recei.ved durirlg the

previous m:mth.

6. PUblic Participation.

Upon issuance of this order, om will provide public notice of this
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Order t.hrcu;Jh, at least but not limitecl to., a press· release to local

paper (s) of general circulation descriliiIq the. me.a.sums required under this

Order. Q:lpies of the order will be made available to the public.

7. General Provisions..

A. DfX) Access and "oversight.

Respcn..1ents. shall allow ~ to enter am mave freely aba.rt

portions of the facili.ty at all ~le tilDes·· for the purposes, ~,

other th:i.rilgs, of i.nspect.i.rq records :rela:t.in;l 'to work urICer this consent

order; abservirJ; Respondents' pICJ3Less in iIIplementing this Consent OE'der;

corrlucti.rg such tests and takin;J such samples as DE;;! deems necessary;

verifyirg data submitted to~ by Respondents;, ard, using camere, sound

recoL'd.iIq, or other record.:irg equi.pnent. Respondents shall pennit ~ to

inspect an::i copy all re:::ords, files,~, Ciocurcents,. and data

relati..ng to work unjer this C'oAsent Order, except that Respondents shall J:lot

be required to penni.t IID;;2 inspection or copying of items subj ect: to

attorney-c:::lient and attorney work product. privileges.

B. Project. Cbordinators. To the extent possible, all t;epOrts,

notices, arrl other cxmm.mications required under or relati.rg to this

consent Order shall be d:irected to:

om
Projeat Cr::ottii.nator:
satdraArxierscn
Erwircnmental ClearDJP Division
Department of
EnviIoJme1rta1 Q.Jality
811 S.W. Sixth Avenue
FOrtlan:l, OrEgon 97204
(503) 229-6744

Respondents
Project ce, rdinator:
[]
[]

c. Notice a.rrl sanples. Respor'rlents shall make every reasonable
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attenpt to notify DEX2 of any excavation, ck:illiJ"lg, or sanpling to be

o:n-ducted\.trrler this consent Order at least five (5) wor~ days prior to

such activity b:rt ±n no event less than twenty-fcur(24) hours prior to such

activity. Upon tEX:2'sverbal request, Respc::n;Sents shall provide DEX:!. with a

split or duplicate. of m1Y sanple taken pn:-suant to this Q:Jnsent.Order.

D. Oqalitv A.ssurar1ce. Re:spc:Rient.s shall CXIrIduct all sanpli.rg, sanple

transport, and semple analysis ina~ with the ~ity

Assurance/Quality Control CWOC)}:)rcvisians ClR'revedby IE;2 as part of the

workplan. Respondents shall ensure that each laboratory used by

RespondeI1ts for analysis performs such analyses in acco~ with such

prov'isiats.

E. Records•

. (1) SU!:rnission uponreguest. In ad:iition to those reports and.

doc::urrents specifically required lJJ"I:!er this oonsent order, Respordent.s shall

provide to 0EX2 within ten (10) days of om's written request ccpies of WC!2

meltDranda and audits., raw data, draft and final plans, reports, task

tnem:)randa, field notes, laboratory analytiea1 reports, and arry other

documents that relate in arrx way to the facility.

(2) Presezyation.. Respondents shall preseIVe all records

and documents in possession or COlrtwl of~ or its ~loyees,

agents, or CXiltLactors that relate in any way to activities un::ier this

consent 0Ider for at least ten (10) yean; after the last certification of

c:xmpletia1 un:ier Section 8 of this COnseJ:1t Order. Upon om's request,

Respondents shall provide oopies of such records to IE;2.

el) a:>nfidentialitv. Resp01Qent.s may assert a claim of

oonfidentiality regarding arrj dOOJlTents or records stibnitted to or oopied. by
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IID:2. prrsuant. to this consent Order. DEX:2 shall t.r:eat dcx::umerJts ana records

for wilid1 a claim of CXIllfidefrtdalityhas been made in accordance with ORS

192.410 thrc:u:;h 192.505. If Respondents do not make a clcdJn of

confidentiality at the time thedroJmPnts or records aresutmitted to or

CXlPies by ~, the dcx::umerJts or rec:m'ds may be made available to the public

witheut I1CJtioe to Respc::IrJdent:.

F. other Applicable laws. All actions ttndeJ:'this con.sent order

shall be performed in aexxm:lance with all applicable federal, state, and

local laws am regulations: provided, in accordance with OOS 466.573 (2), the

onsit.eportion of rerccval and the rEmtErlia1 action maybe exenpted fran any

applicable pennitt.i.rg requ!irements of CRS 466.005, thrc:u:;h 466.350.

G. Reimbursement of PEP oversight Costs.. t:1EX2 will sul:Init to

Resporxlerrt"s a mcnth1y statement of costs~ after issuance of this.
Order by DEX;!or the state ofOzegon in COl'Il1eCtion with any activities

related to oversight of Respende.nts I :inpl~tion of this order. As.aJll)le

irrvoice is attache1 to this order. o:sts shall inslme both direct and.

.in:tirect costs. '!he i.J'Idirect. cost rate dlarged Respondents shall be the

rate charged by IlEQ on federal agreements. '!hat rate is O:lITeJ'ltiy 22.6% of

direct salary and other persorulIa1expeuses, and will vary as the rate

dlarged on federal agLeeuent:s varies. Within thirty (30) days of receipt of

each m:mt:hl.ystatement, Resparx:lentsshall pay the anamt of such costs by

check made payable to the Department of EnvironmeJ:1tal QJality.

H. F9rceMaieure.

(1) If~ event c:xx:urs that .is beyOnd Respondextts' reasonable

contr:ol an9 that causes or might cause a delay or deviation in perfornanc:e

of the requ.irerrents of this consent order, Respan::ient.s shall prati'tlynotify
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om's Project Coordinator verbally of the cause of the delay or deviation

arC its anticipated duration, the measures that have l::een or will be taken

to prevent or minimize the delay or deviation,arrl. the tiJDetable by which

Respondents propose to carry oet sum measures., Respon::1ents shall confirm

in writirg this information within five (5,) worJd.n:3' c!Jays of the verbal

notification•

(2) If Respondents demonstrate to ~'S satisfaction that

the delay or deviation has been or will be caused by circumst.an::les beyord

the control and despite tile due diligence of Respordents, CFJ;2 shall exterrl

times for perfonnance of related activities under this 0Jnsent. Order as

appropriate. circumstances or events beyond Respondents I ccmtrol include

but. are not limited to acts of God, unforeseen strikes or \«)rk stoppages,

fire, expl05ion,riot, sabotage, or war. ~ cost of perfonranoe, or

~ business or ec:oJunic circumst.an::les, sball be presunEd J;JOt to be

ci.rcurnst.anoes beJrorD Respondents' control.

I. oro l\pprovals. Where ~ review and approval is required for any

plan or activity urrler this consent order, R,espandents shall not proceecl.

with the plan or activity until IE;! approval is received.. 0EX,2 approval

shall not be unreasonably withheld. ArTy delay in granti:rx.J or denyi.rq

zq:prov:a1 shall coLLE::SfXJJXli;ngly extend the time for CX1IIpletion by

Respondents.,

J. EnfOIoemen't of orderarrl Reservation of Rights.

(1) OEJJ may .seek any available Iemecty fot' failure by Resporrlents,

if any, to ~ly with any requ.i..rement of this .Q:Jnsent order;

(2) Respondents are oot re1ea.sej fran futur:e liability, if any,

result.irg fran the release or threatened release fran the facility of a
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ha.za.rdcus~ arisirg oot. of cr:n:li.ticns u:nJmc:,;m to .I:'lEXl at the too
this consent order is ; S5Iled.;

(3) SUbject to ·section 2.A., Respondents do oot admit any

liability, violation of law, or factual or legal findi:n;Js, CXJnClusions,or

determinations made by DEX:2 under this consent Order.

(4) SUbject t.e section 2.'G., nothiJ"Ig :in thisOJnserrt order

shall prevent~. fran exercising~ ri.g.nts of cantribftion or

indemnification Respande.ntsmight have against any person regardi.I;Kg

activities under this O:u1sent Order.

K. Hold HaI:mless. Respande.nts shall save and hold harmless the state

of Oregon and its commissiens, agencies, Officers., enployees, contractors,

and agents, an:! i.rde:mnify the foregoil'g" fran and against any and all claims

arisirg fran acts or anissions related to this consent Order of Resporrlents

or its offioers,employees, contractors, agents, receivers, tr\:1stees, or

assigFlS. IJE)'J shall not be cx:nsider'ed a .party to any contract made by

Respondents or its agents in carrying oat activities under this Consent

order.

L! Parties Bolnd. 'Lhis~ order shall be binding on the

parties, and their respective sucx:essors, agents, an:! a$Signs. No c::ha.nge

in ownership or eorporate or partnerslU.p status relatirr;J to the plant or

property shall in~ way alter Resparrlents' obil.igati~ urrler this COnsent

order. Resparrlentsshall also be under anaffirmative duty to notify and

provide a cx:py of this Q:nsetlt Order to ~ prospective successor,

p.m::haser, lessee, assignee, or mortgage of the facility.

M. Wlfication. DEX2 and .Respondents may modify tltis consent order

by nutual written agieenent.
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8. Notice ard certification of Ccltpletion.

Upon carpletion of the prcvisiCln$ of t:he SCq:le Of WOrk, RespofQents

shall sul:::mit toDEX2 written notices ofc:Dlpletian and requests for

certification of o::q>letion funa~ with. CRS 4.66.577(10). '!his

cansent Order shall be deemed satisfied an:t terminated upon .0&2's issuance

of an adIninistrative order oerti.fyingthat all investigaticns have been

c::c:IIpleted in acxxJrdanoe with this consent Older.

9. Signatures.

STIFUIATED, AGREED, and .APPRJVED. fori.ssuance:

Respondents

(cate)

(Firm)

(Date)

(Finn)

(J:8te)

(Firm)

(D3.te)

(Fl.nn)

By:. --------~--
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STIRJIATED, AGREED, and so ClRlJEREj):

state of OLESffon
DeparbnerJt. of Envi.ronmenta1 Q.lality

By:
FRED· HANSEN
Di.rect:.or

tete: _

) (ooa.JMEm' NO.)
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NL/GOULD SUPERFUND SXTE
EXPANDED GROUNDWATER INVESTIGATION

Industry Group Meeting with DEQ -- January 19, 1989

AGENDA

I. THE PARTIES~ In its correspondence and discussions, DEQ
has id.entified the following parties as being involved in
the proposed expanded groundwater study at and adjacent to
the NL/Gould Superfund Site:

NL Industries
Gould, Inc.
ESCO
Liquid Air Corp.
Koppers companYf Inc.
Northwest Natural Gas Company
Pacific Northern oil Company
Penwalt Chemical Corp.
Rhone-Poulenc
Schnitzer Investment Corp.
Wacker Siltronic

At this point, Liquid Air Corp. and Wacker Siltronic
are claiming that they have no responsibility or liability
in connection with this project and have expressly declined
to partici.pate. Koppers has declined to attend any meet
ings and it is assumed that they will decline to partici
pate in the study.

NL Industries and Gould, Inc. have expressed a pref
erence for the Tetra-Tech proposal or some variation
designed better to utilize available data with respect to
local hydrogeology.

The remaining companies: ESCO, Northwest Natural Gas,
Penwal t., Rhone-Poulenc and Schnitzer have expressed a wi.L'L
ingness to participate in a coordinated stUdy to determine
(a) the e){tent to which their properties would be affected
by, and (b) the extent to which any contamination on their
properties would effect, remedial actions in connection
with the NL/Gould Superfund site. These companies have in~

dicated, however, that their participation may be condi
tioned upon agreement among and participation at acceptable
levels by all of the parties identified by DEQ.
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II. THE PRQPQSAL: ESCO, Northwest Natural Gas, Rhone-Poulenc,
Schnitzer and Penwalt propose a study along the lines and
with the timetable set forth in Attachment No.1. They
would be prepared to enter into a consent order with DEQ to
implement an ag.reed-upon work plan in accordance with this
proposal so long as:

1)

2 )

RDBSf2..056

All of the DEQ-identified parties join Ule consent
order; arid

EPA assures the participants that it approves of
this approach and will not exerci6e its authority
to require a different study while the parties are
complying with the consent order.

2
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ATTACHMENT NO. 1

01

1/18/89

I. FVRPQSES:

PROPOSAL: NL/GOULD SUPERFUND SITE

Groundwater Investigation

e1)ase I; To develop and implement a Scope of Work for the
hydrogeological investigation of the groundwater zone of
influence at the NL/Gould Site which focuses upon issues
directly affecting groundwater lead treatment and
remediation.

II. OBJECTIVE:

To determine the groundwater zone of influence and to
chat'acterize the hydrogeology of this zone at the NL/Gould
site in order to enable preparation of the groundwater lead
remedial design for the site.

III. SCOPE OF WORK:

1~e hydrogeologic investigation will include the following:

1) Review and analyze the 104(e) responses and other
existing data available to the DEQ, EPA and industry
group members.

2) An analysis of the impa.cts of site hydroge.ology on
potential groundwater treatment technologies for the
NL/Gould site.

3) Identity hydrogeological data gaps to be addre.ssed in
order to determine the zone of influence and which may
affect the design of a groundwater treatment system.

4) If SUfficient existing data is available, the
hydrogeological stUdy will produce a hydrogeological
characterization of the NL/Gould site such that
groundwater remediation may proceed.

5) If data gaps indicate that additional hydrogeological
information is required, the Consultant will recommend
additional activities to acquire that data. This
recommendation may inolude one or more of the proposed
wells proposed in the Tetra Tech report.
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6) Obtain hydrogeological data necessary to fill data
gaps as recommended by Consultant.

7) Based on the range of potential ground,water treatment
technologies j determine the zone of influence for the
NL/Gould site groundwater cleanup and ascertain which
group members fall wi.t.h Ln the zone.

IV. PHASE II:

Based on existing data, the Consultant will recommend
whether groundwater qual i ty mon Ltaring is necessary be tore
or after the soil/surface water cleanup at the NL/Gould
site. The Consultant will recommend what ki,nd of
groundwater monitoring should be conducted and whether it
is necessary to conduct such monitoring off-site. Should
off-site monitoring be necessary, the Consultant will
recommend which of the wells proposed ~y Tetra Tech are
most beneficial for the monitori~g activity.

V. TIME'TABLE:

1) Prepa~e request for proposals and mail RFPS ...• 10 days
2) Consultants prepare and submit proposals ,. 30 days
3) Evaluate proposals and select consultant 30 days
4) Prepare work plan for submittal to DEQ 60 days
5) DEQ review of work plan 30 days
6) Revise and finalize work plan 15 days
7) Negotiate and sign consent order ...•.•••....... 30 days
8) Begin implementation of work plan .............• 15 days

TOTAL 220 days

2
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DEC 11198B

TO:

FROM:

RE:

STOEL RIVES BOLEY JONES & GREY

ME: M 0 RAN DUM

December 13, 1988

Do~ne Lake PRPs - Via Telecopier
(see attached. distripution list)

Richard D. Bach

NLIGould Expanded Groundwater study

John L. Pittman
Wacker Siltronic

As we had agreed, I called Tom Miller of DEQ imme-

diately after our December 8, 19'88 meeting. During that tele"""

phone call, I told Mr. Miller that the Doane Lake PRPs might be

interested in performing and funding an expanded groundwater

stUdy for the Doane Lake area-~but only if they could design a

study that would be of some use to them in connection with any

remedial actions that might be necessary on or in relation to

their own properties.

I made it clear that the Doane Lake PRPs believe that

the Tetra Tech work plan is' significantly flawed in that (a) it

appears to ignore. a substantial amount of the mass of ground-

water and other data available with respect to the area, and

(b) it is intended to aid in the design of a remedial action for

the NL/Gould Superfund site rather than to analyze the surround

ing properties.

Mr. Miller's response was surpldsingly agreeable. He

ihdicatedthat DEQ was not irrevocably wedded to the Tetra Tech
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scope of work, and that OEQ would be willing to consider our

pos.ition.

I met with Mr. Miller again on Monday, December 12.

At that time he indicated that he had discussed this matte£' with

DEQ and EPA, (ind· that they had no reason to reject our approach.

DEQ would like more details of what we might, have in mind, but

they recognize that our posit'ion has merit.

I told Mr. Miller tha.t we would contact him again

after our scheduled confe,rence call. I have a,rranged E.or a

telephone con·ference call, to discuss these issues' at 9,: 00 a.m.,

Pa,cifie Standard Time, on Thursday, December 15, ,1.988. Please

stand by for that call, and if you cannot be available p.l.eese

call my secretary, Te·rri Atsch (503-294-9240), with the name and

phone number of anyone you mightwa~ in for

Richard D. Bach

f{'DBS#2.030:twa
Attachment

2

you.
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DOANE LAKE PRP DISTRIBUTION LIST

Roger Ne'll/Tom Zel,enka
Schnitzer Investment Co-rp.
320'0 NW Yeon Avenue
Portland, OR 972,10

Edmung Bolin/Robert Johnson, Esq.
N:orthwest Natural Gas
220 NW Second Avenue
Po'rtl,and, OR 97209

Roger Sherwood
ESCO
PO Bo~ 10123
Portland, OR 97210

Gary Fontana, Esq.
Thelen, Marrin, Johnson & Bridges
Two Embarcadero Center
San Francisco, CA 94111

John oxford
Koppers Company, Inc.
7540 NW st. Helens Road
Portland, OR 97229

Liquid Air Corp.
c/o David N. Simon, Manager
RegUlatory Affairs
2121 N California
PO BOx 8038
Walnut Creek, CA 94576

Ricn:a.rd D. Bach, Esq.
Stoel Rives B~ley Jones & Grey
suite 2300
900 SW Fifth Avenue
Portland, OR 97204

James C. Brown, Esq.
Bogle & Gates
222 SW Columbia, Suit:e 1400
Portland, OR 9720'1

Pacific Nortaern Oil
c/o David Wald:s'chlIlidt, E'sq.
S'll1te2 0'0, No:rth Tower
100 West Harrison
Seattle, WA 981.1.1

KoppeFs Company, IflC.
c/o Ballie Nolan
1401 Koppers Building
Pittsburg, PA 15219

John Pittman
Wacker siltronic
PO Box 03180
Portland, OR 97203

Robert L. Ferguson
Plant Manager
Rhone-Poulenc Ag Company
PO Box 10224
Portland, OR 97210-0224

Richard F. Gitschlag
Environmental project Manager
Rhone-Poulenc Inc.
CN5266
Princeton, NJ 08543

Claudia Powers, Esq.
Lindsay, Hart, Neil & WeigLe'r
suite 1800
2.2 2 SW Columb.ia street
Portland, OR 97201-6618

Janet D. Smith, Esq.
Associate General tounsel
NL Industries, Inc.
Suite 1500
445 Park AVenue
New York, NY 10022

Wacker Siltronic
c/o Marvin Durning, Esq.
Suite 1.522
1411 Fourth Ay.enue Building
Seat:tle, WA 98101-2212
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Wil.liam N. Farran, Esq.
Rhone-Poulenc Inc.
CN5266
Princeton, N.I 08543

Larry Patterson.
Penwalt Chemical Corp.
6400 NW Front Avenue
Portlanq, QR 97210

Michael Schu
Penwalt corporation
Three Parkway
Philadelphia, PA 19102

Michael Veysey, Esq"
Assistant General Counsel
Gauld, Inc.
10 Gould Center
Rolling Meadaws, II:. 60008

steven Oster, Esq~

Donovan, Leisure, Newton & Irvin
suite 1200
1850 "K" street, NW
Washingtan, DC 20006

James E. Benedict, Esq.
Schwabe, Williamson & wyatt
Attorneys at Law
Suite 170-0, Pacwest Center
1211 SW Fifth Avenue
Portland, OR 97204
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